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CALIFORNIA CODE OF REGULATIONS
TITLE 24, PART 1

ARTICLE 1—ENERGY BUILDING REGULATIONS

SECTION 10-101 - SCOPE

@ This article contains administrative regulations relaing to the energy building regulations in Title
24, Pat 6. Thisarticle gppliesto dl resdentid and nonresidentia buildings.

(b) Nothing in this article lessens any necessary qudifications or responsbilities of licensed or
registered building professionas or other designers or builders, or the duties of enforcement
agenciesthat exist under state or loca law.

NOTE: Authority cited: Sections 25402 and 25402.1, Public Resources Code. Reference:  Sections 25402 and
25402.1, Public Resources Code.

SECTION 10-102 - DEFINITIONS
In this article the following definitions apply:

ALTERNATIVE CALCULATION METHOD APPROVAL MANUAL or ACM MANUAL isthe
Alternative Calculation Method (ACM) Approval Manud for the 1998 Energy Efficiency Standards for
Nonresidential Buildings, 1998, (P400-98-011) for nonresdentid buildings, hotels, and multi-family
resdentid buildings with four or more stories and the Alternative Cdculation Method (ACM) Approval
Manud for the 1998 Energy Efficiency Standards for Residentid Buildings, 1998, (P400-98-003) for dl
gngle family and low-rise multi-family resdentia buildings.

APPLIANCE STANDARDS are the Cdlifornia Code of Regulations, Title 20, Chapter 2, Subchapter 4,
Article 4, Sections 1601 to 1608.

APPROVED CALCULATION METHOD is a Public Domain Computer Program approved under
Section 10-109 (@), or any Alternative Calculation Method approved under Section 10-109 (b).

BUILDING PERMIT isan eectrical, plumbing, mechanicd, building, or other permit or gpprovd, that is
issued by an enforcement agency, and that authorizes any congtruction that is subject to Part 6.

COMMISSION isthe Cdifornia State Energy Resources Conservation and Development Commission.

COMPLIANCE APPROACH isany one of the dlowable methods by which the design and construction
of a building may be demonstrated to be in compliance with Part 6. The compliance approaches are the
performance compliance approach and the prescriptive compliance approach. The requirements for each
compliance approach are set forth in Section 100 (d) 2 of Part 6.
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10-102 —
10-103

CONDITIONED FLOOR AREA is the “conditioned floor area’ as defined in Section 101 (b) of
Part 6.

ENERGY BUDGET isthe“energy budget” as defined in Section 101 (b) of Part 6.

ENFORCING AGENCY isthecity, county, or state agency responsible for issuing a building permit.
EXECUTIVE DIRECTOR isthe executive director of the commisson.

HVAC SYSTEM isthe“HVAC system” as defined in Section 101 (b) of Part 6.
MANUFACTURED DEVICE isthe“manufactured device’ as defined in Section 101 (b) of Part 6.
PART 6 isthe Cdifornia Code of Regulations, Title 24, Part 6.

PUBLIC ADVISER isthe Public Adviser of the commission.

R-VALUE is the measure of the resstance of a materia or building component to the passage of hesat in
[hr. x ft.2x °F] , Btu.

NOTE: Authority cited: Sections 25402 and 25402.1, Public Resources Code. Reference:  Sections 25402 and
25402.1, Public Resources Code.

SECTION 10-103 - PERMIT, CERTIFICATE, INFORMATIONAL, AND
ENFORCEMENT REQUIREMENTS FOR DESIGNERS, INSTALLERS, BUILDERS,
MANUFACTURERS, AND SUPPLIERS

@ Documentation.

1 Certificate of compliance. The Cetificate(s) of Compliance described in Section
10-103 sndl be sgned by the person(s) responsible for the building desgn to certify
conformance with Part 6. The signer(s) shdl be digible under Divison 3 of the Business
and Professions Code to sign such documents. If more than one person has responsibility
for building design, each person may sign the document or documents applicable to that
portion of the design for which the person is responsible.  Alternatively, the person with
chief respongbility for desgn may prepare and sign the document for the entire design.

Subject to the preceding paragraph, persons who prepare energy compliance
documentation shall sign a statement that the documentation is accurate and complete.

2. Application for a building permit. Each application for a building permit subject to Part
6, shall contain at least one copy of the documents listed in Sections 10-103 (a) 2 A, 10-
103 (a) 2B, and 10-103 (a) 2 C.

July 1, 1999
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10-103

For dl new buildings desgnated to allow a conditioned use of an occupancy group
or type regulated by Part 6, the applicant shall file the appropriate Certificate(s) of
Compliance on the plans. The cetificate(s) shdl indicate the features and
performance specifications needed to comply with Part 6, and shall be approved by
the loca enforcement agency by stamp or authorized signature. The Certificate(s)
of Compliance and supporting documentation shal be readily legible and of
substantialy smilar format and informationa order and content to the appropriate
Certificate(s) of Compliance and supporting documentation in the appropriate
Resdentid or Nonresidentid Manud, as defined in Part 6.

Plans and specifications submitted with each application for a building permit shdl
show the characteristics of each feature, materia, component, and manufactured
device proposed to be instdled in order to have the building meet the requirements
of Part 6, and of any other feature, material, component, or manufactured device
that Pat 6 requires be indicated on the plans and specifications. If any
characterigtic is materidly changed before find congtruction and ingalation, such
that the building may no longer comply with Part 6, the building must be brought
back into compliance, and so indicated on amended plans, specifications, and
Certificate(s) of Compliance and shdl be submitted to the enforcement agency.
Such characterigtics shall include the efficiency (or other characteristic regulated by
Part 6) of each device.

All documentation necessary to demonstrate compliance for the building, and of
the sections of Part 6 with which the building is intended to comply shdl be
submitted with each application for a building permit. The forms used to
demondtrate compliance shdl be readily legible and of subgtantidly smilar format
and informational order and content to the appropriate forms in the Residentia or
Nonresidential Manud, as defined in Part 6.

3. Ingtallation certificate.

A.

The person with overdl respongbility for construction or the person or persons
responsble for the ingdlation of regulated manufactured devices shdl post, or
make available with the building permit(s) issued for the building, the Ingtalation
Certificate(s) for manufactured devices regulated by the appliance standards or Part
6. Such Ingalation Certificate(s) shdl be made available to the enforcement

agency for al gppropriate ingpections.

These certificates shdl:

I |dentify features required to verify compliance with the appliance standards
and Part 6.

il Include a statement indicating that the installed devices conform to the
appliance standards and Part 6 and the requirements for such devices given
in the plans and specifications gpproved by the loca enforcement agency.

July 1, 1999
Admin -3



10-103

ii. State the number of the building permit under which the construction or
ingtalation was performed.

iv. Be sgned by the individud digible under Divison 3 of the Busness and
Professons Code to accept responghility for congruction, or their
authorized representative.  If more than one person has responsbility for
building construction, each person may prepare and sign the part of the
document gpplicable to the portion of congtruction for which they are
responsble; dternaively, the person with chief responsbility for
congdruction may prepae and Sgn the document for the entire
construction.

B. The enforcement agency may require the person with overal responsbility for the
congtruction to provide any other reasonable information to determine that the
building as constructed is consstent with gpproved plans and specifications and
complieswith Part 6.

C. If construction on any portion of the building subject to Part 6 will be impossible to
inspect because of subsequent construction, the enforcement agency may require
the Installation Certificate(s) to be posted upon completion of that portion.

Insulation certificate. After ingaling wall, ceiling, or floor insulation, the ingtaler shall
make available to the enforcement agency or post in a conspicuous location in the building
a certificate Sgned by the ingtaler stating that the ingtdlation is consstent with the plans
and specifications described in Section 10-103 (a) 2 A and for which the building permit
was issued and conforms with the requirements of Part 6. The certificate shall dso state
the manufacturer's name and materiad identification, the ingtalled R-value, and (in
gpplications of loose fill insulation) the minimum installed weight per square foot consistent
with the manufacturer's labeled instaled design dengty for the desired R-va ue.

EXCEPTION: Enforcing agencies may exempt nonresidential buildings that have no more than 1,000 square feet
of conditioned floor area in the entire building and an occupant load of 49 persons or less from the documentation
requirements of Section 10-103 (a), provided a statement of compliance with Part 6 is submitted and signed by a
licensed engineer or the licensed architect with chief responsbility for the design.

(b) Operating and Maintenance I nfor mation to be Provided by Builder.

1.

Operating information. The builder shal provide the building owner a occupancy the
appropriate Certificate(s) of Compliance and a list of the features, materids, components,
and mechanica devices ingdled in the building and instructions on how to operate them
efficiently. Theingructions shal be consstent with specifications set forth by the executive
director.

For resdentia buildings, such information shal, a a minimum, include information
indicated on forms Certificate of Compliance (CF-1R), Mandatory Measures (MF-1R),
Ingalation Certificate (CF-6R), Insulation Certificate (IC-1), and a manua which

July 1, 1999
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(d)

10-103

provides dl information specified in this Section 10-103 (b). The Home Energy Manual
(P400-92-031, July 1992) may be used to meet the requirement for providing this manud.

For nonresidential buildings, such information shal, a a minimum, include information
required by the Certificates of Compliance, forms ENV-1, MECH-1 and LTG-1, an
Installation Certificate and an Insulation Certificate.

For dwelling units, buildings or tenant spaces which are not individudly owned and
operated, or are centrally operated, such information shall be provided to the person(s)
responsible for operating the feature, material, component, or mechanica deviceingtaled in
the building.

Maintenance information. The builder shal provide to the building owner a occupancy
maintenance information for al features, materids, components, and manufactured devices
that require routine maintenance for efficient operation. Required routine maintenance
actions shdl be clearly stated and incorporated on a reedily accessible label. The labd may
be limited to identifying, by title and/or publication number, the operation and maintenance
manua for that particular model and type of feature, materiad, component, or manufactured
device.

For dwelling units, buildings or tenant spaces which are not individudly owned and
operated, or are centraly operated, such information shall be provided to the person(s)
responsible for maintaining the feature, material, component, or mechanica device ingtdled
in the building.

Ventilation information. For nonresdentid buildings, the builder shdl provide the
building owner at occupancy a description of the quantities of outdoor and recirculated air
that the ventilation systems are designed to provide to each area. For buildings or tenant
gpaces which are not individualy owned and operated, or are centrdly operated, such
information shall be provided to the person(s) responsible for operating and maintaining the
feature, material, component, or mechanica device ingtaled in the building.

Equipment Information to be Provided by Manufacturer or Supplier. The manufacturer or
supplier of any manufactured device shall, upon request, provide to building designers and ingtdlers
information about the device. Theinformation shdl include the efficiency (and other characterigtics
regulated by Part 6).

Enfor cement Agency Requirements.

1.

Permits. An enforcement agency shdl not issue a building permit for any construction
unless the enforcement agency determines in writing that the construction is designed to
comply with the requirements of Part 6 that are in effect on the date the building permit
was gpplied for.

July 1, 1999
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10-103
10-104

If a building permit has been previoudy issued, there has been no construction under the
permit, and the permit has expired, the enforcement agency shdl not issue a new permit
unless the enforcement agency determines in writing that the construction is designed to
comply with the requirements of Part 6 in effect on the date the new permit is applied for.

“Determinesin writing” includes, but is not limited to, gpprova of a building permit with a
stamp normally used by the enforcement agency.

2. Inspection. The enforcement agency shall ingpect new construction to determine whether
it is consstent with the agency's approved plans and specifications, and complies with Part
6. Find occupancy permits shdl not be issued until such consstency is verified. For
Occupancy Group R-3, find ingpection shal not be complete until such consstency is
verified.

Such verification shdl include determining that al installed manufactured devices, regulated
by the appliance standards or Part 6, are indicated on the Ingtdlation Certificate and are
consgtent with gpproved plans. This certificate shal include information specified in
Section 10-103 (a) (3) (A).

NOTE: Authority cited: Section 25402, Public Resources Code. Reference: Section 25402, Public Resources Code.

SECTION 10-104 —-EXCEPTIONAL DESIGNS

@

(b)

NOTE: See Section 10-109 for approval of calculation methods and Alternative Component Packages.
Requirements. If a building permit applicant proposes to use a performance compliance
gpproach, and the building designs cannot be adequately modeled by an approved calculation
method, an applicant shall be granted a building permit if the commission finds.

1 That the design cannot be adequately modeed with an gpproved calculation method;

2. Using an dternative eva uation technique, that the design complies with Part 6; and

3. That the enforcement agency has determined that the design complies with al other legal
requirements.

Applications. The applicant shal submit four copies of a signed gpplication with the following
materials to the executive director:

1 A copy of the plans and specifications required by Section 10-103 (a) 2 A,

2. A statement explaining why meeting the energy budget cannot be demondtrated using an
approved caculation method;

July 1,
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10-106

3. Documentation from the enforcement agency stating that:

A. Meeting the energy budget requirements cannot be demonsrated using an
approved caculation method, and

B. The design complieswith al other legd requirements; and

4, A detalled evauation of the energy consumption of the proposed building and the
building's materials, components, and manufactured devices proposed to be ingalled to
meet the requirements of Part 6, usng an dternative evauation technique. The evauation
ghall include a copy of the technique, instructions for its use, alist of al input data, and dl
other information required to replicate the results.

NOTE: Authority cited: Sections 25402 and 25402.1, Public Resources Code. Reference:  Sections 25402 and
25402.1, Public Resources Code.

SECTION 10-105-ENFORCEMENT BY THE COMMISSION

@

(b)

Wherethereis No Local Enforcement Agency. Before new construction may begin in an area
where there is no loca enforcement agency, and on any proposed governmental agency building
for which there is no enforcement agency, the executive director must determine in writing that the
building design conforms to the requirements of Part 6. The person proposing to construct the
building sndl submit the information described in Section 10103 (8 2 and
10-103 (a) 3 to the executive director when such a determination is sought.

Wherethe Local Enforcement Agency Failsto Enforce. If alocd enforcement agency falsto
enforce the requirements of this article or of Part 6, the commisson, after furnishing 10 days
written notice, may condition building permit issuance on submisson of the information described
in Sections 10-103 (a) 2 and 10-103 (&) 3 to the executive director and on his or her written
determination that proposed congtruction conforms to the requirements of Part 6.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-106 —LOCALLY ADOPTED ENERGY STANDARDS

@

Requirements. Loca governmenta agencies may adopt and enforce energy standards for new
buildings, provided the commission finds that the standards will require buildings to be designed to
consume no more energy than permitted by Part 6. Such loca standards include, but are not
limited to, adopting the requirements of Part 6 before their effective date, requiring additiona
energy conservation measures, or setting more stringent energy budgets. Loca adoption of the
requirements of Part 6 before ther effective date is a sufficient showing that the local standards
meet the requirements of this section and Section 25402.1 (f) (2) of the Public Resources Code; in
such a case only the documentation listed in Section 10-106 (b), and a statement that the standards
arethosein Part 6, need be submitted.

July 1, 1999
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10-106
10-108

(b)

Documentation Application. Loca governmenta agencies wishing to enforce localy adopted
energy consarvation standards shal submit four copies of an agpplication with the following
materials to the executive director:

1 The proposed local energy standards.
2. A study with supporting andysis showing how the local agency determined energy savings.

3. A statement that the local standards will require buildings to be designed to consume no
more energy than permitted by Part 6.

4, The basis of the agency's determination that the standards are cost effective.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-107 —INTERPRETATIONS

@

(b)

The commisson may make a written determination as to the applicability or interpretation of any
provison of this article or of Part 6, upon written application, if a dispute concerning a provison
arises between an gpplicant for a building permit and the enforcement agency, and the dispute has
been heard by the loca board of permit appedls or other highest loca review body. Notice of any
such gpped, including a summary of the dispute and the section of the regulations involved, shal if
possible be sent to the commission by the enforcing agency 15 days before the gpped is heard, and
the result of the appeal shdl be sent to the commission within 15 days after the decision is made.
Either party to the dispute may apply for a determination but shal concurrently deliver a copy of
the application to the other party. The determinations are binding on the parties.

The executive director may, upon request, give written advice concerning the meaning of any
provision of thisarticle or of Part 6. Such advice isnot binding on any person.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-108 -EXEMPTION

@ Requirements. The commission may exempt any building from any provison of Part 6 if it finds
that:
1 Subgtantia funds had been expended in good faith on planning, designing, architecture, or
engineering of the building before the adoption date of the provision.
July 1, 1999
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10-108 —
10-109

2. Compliance with the requirements of the provison would be impossible without both
substantia delays and substantia increases in costs of congtruction above the reasonable
costs of the measures required to comply with the provision.

Application. The applicant shal submit four copies of a signed application with the following
materials to the executive director:

1 A summary of the claimant's contracts for the project;
2. A summary of internd financia reports on the project;
3. Dated schedules of design activities; and
4. A progress report on project completion.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-109 — CALCULATION METHODS AND ALTERNATIVE COMPONENT
PACKAGES

(@

(b)

NOTE: See Section 10-104 for approval of exceptional designs.

Public Domain Computer Programs. In addition to the present approved public domain
computer programs, the commission may, upon written application or its own motion,
approve additiona public domain computer programs that may be used to demonstrate that
proposed building designs meet energy budgets.

1 The commission shdl ensure that users manuas or guides for each approved program are
avaladle.

2. The commission shdl approve a program only if, when it models building desgns or
features, it predicts energy consumption substantialy equivaent to that predicted by the
computer program used by the commission to set energy budgets.

Alternative Calculation Methods (All Occupancies). In addition to public domain computer
programs, the commission may approve dternative calculation methods (ACMSs) that applicants for
building permits may then use to demonstrate compliance with the performance standards (energy
budgets) in Part 6.

1 General requirements. To obtain gpprova for an ACM, the proponent shal submit an
application that demongtrates that the ACM:

A. Makes no changes in any input parameter vaues specified by the commission in
Item 2 below;

July 1, 1999
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10-109

NOTE:

B. Provides input and output documentation that facilitates the enforcement agency's
review and meets the formatting and content criteriafound in the appropriate ACM
Manud,

C. Is supported by clear and concise instructions for using the method to demonstrate
that the energy budget requirements of Part 6 are met;

D. Is reliable and accurate relative to the appropriate public domain computer
program; and

E. Establishes factors that, when gpplied to the method's outputs, result in energy
budgets for that alternative caculation method that are equivalent to those in Part
6, when the buildings used to develop the energy budgetsin Part 6 are modeled.

Procedural requirements for alternative calculation methods. In order to obtain
approva of an ACM, the gpplicant must comply with the requirements, specifications, and
criteria set forth in the gppropriate ACM Manua. The ACM Manud specifies gpplication
requirements, minimum modeling capabilities, required output forms and instructions, input
assumptions, testing requirements, test approva criteria, vendor requirements, and other
related requirements.  The requirements, specifications, and criteria in the ACM Manuals
for the 1998 Energy Efficiency Sandards for Residential and Nonresidential Buildings
are hereby incorporated by reference.

Interested persons may obtain copies of the ACM Manuas from the Energy Commission's Publications
Unit.

Application. The applicant shal submit four copies of a signed application form specified
by the executive director. The application shdl include the following materias:

A. The method's analytical capabilities and limitations with respect to the occupancies,
designs, materids, and devices covered by Part 6; and

B. A demongtration that the criteriain Section 10-109 (b) are met.
C. Each of the items on the * Application Checklig” in the appropriate ACM Manud.

D. An initid fee of one thousand dollars ($1000). The totd fee shdl cover the
commission's cost of reviewing and andyzing the proposed method. After the
commission determines the totad cods, if the costs exceed the initid fee, the
commission shall assess additiond fees to cover those costs, if the codts are less
than the initid fee, the commission shdl refund the difference to the gpplicant.

Exceptional methods. If the dternative cdculation method anayzes desgns, materids, or
devices that cannot be adequately modeled using the public domain computer programs,
the method may be agoproved a a1 exceptiond  method.
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Applications for approval of exceptiona methods shdl include theoretical and empirica
information that verify the method's accuracy, and shdl dso include the other
documentation and fees required by Subsection 10-109 (b).

5. Approval. The commisson may approve a method unconditionaly, may restrict approva
to specified occupancies, designs, materials, or devices, or may reject the application.

6. Resubmittal. An applicant may resubmit a rejected method or may request modification
of aredricted gpprova. Such gpplication shall include the information specified in Section
10-109 (b) and shdl indicate how the method has been changed to enhance its accuracy or
cgpabilities.

7. Modification. Whenever an approved caculation method is changed in any way, the
method shal be resubmitted under this section for regpproval. The executive director may
waive any of the requirements of this paragraph for nonsubstantive changes.

The commisson may modify or withdraw certification of a program or method under Section 10-
109 (&) or 10-109 (b) based on approval of other programs or methods that are more suitable.

Alternative Component Packages. The commisson may gpprove any dternaive component
package, in addition to the packages in Sections 143 (@) and 151 (f) of Part 6, which it determines
will meet the energy budgets and islikely to apply to a sgnificant percentage of new buildings or to
a dgnificant segment of the building congtruction and design community. Applications for
goprova of packages shal use application forms specified by the executive director and shdl be
subject to the same fee requirements set forth in Subsection (b).

Publication of Commisson Determinations. The executive director shdl annudly publish a
manual, newdetter, or other adminigtrative guide containing determinations made by the
commission pursuant to this section on or before December 31 of the calendar year.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-110 — PROCEDURES FOR CONSIDERATION OF APPLICATIONS
UNDER SECTIONS 10-104, 10-106, 10-108, AND 10-109

@

(b)

If the gpplication is complete, the executive director shal make a copy or copies of the gpplication
avallable to interested parties. Comments from interested parties must be submitted within 60 days
after acceptance of the application.

Within 75 days of receipt of an gpplication, the executive director may request any additiond
information needed to evauate the gpplication. If the additional information is incomplete,
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consderation of the gpplication will be delayed until the applicant submits complete information.

(© Within 75 days of receipt of the gpplication, the executive director may convene a workshop to
gather additional information from the gpplicant and other interested parties. Interested parties will
have 15 days after the workshop to submit additiona information regarding the application.

(d) Within 90 days after the executive director receives the application, or within 30 days after receipt
of complete additiona information requested under Section 10-110 (b), or within 30 days after the
receipt of additiond information submitted by interested parties under Section
10-110 (c), whichever is later, the executive director shal submit to the commission a written
recommendation on the application.

(e The application and the executive director's recommendation shal be placed on the consent
caendar and consdered at the next business meeting after submission of the recommendation. The
matter may be removed from the consent calendar at the request of any person.

)] The executive director may charge a fee to recover the costs of processng and reviewing
goplications.

(9) All applicants have the burden of proof to establish that their applications should be granted.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-111 — CERTIFICATION AND LABELING OF FENESTRATION
PRODUCT U-VALUES, SOLAR HEAT GAIN COEFFICIENT, AND AIR LEAKAGE

This section establishes rules for implementing labeling and certification requirements reating to
U-values (dso known as U-factors), solar heat gain coefficients, and air leakage for fenestration products
under Section 116 (a) of Title 24, Cdifornia Code of Regulations, Part 6. This section also provides for
designation of the National Fenestration Rating Council (NFRC) as the supervisory entity responsible for
adminigtering the state's certification program for fenestration products, provided NFRC meets specified
criteria

@ L abeling Requirements.

1 Temporary labels. Every fenestration product installed in construction subject to the Title
24, Part 6 shall have attached to it a clearly visble temporary labd that lists the U-vaue,
the solar heat gain coefficient (“SHGC”) of that product and the method used to derive
those vaues, and certifies compliance with air infiltration requirements of Section 116 (@)
1

A. If the product U-vaue rating is taken from the commission's default table, then
placing the words “CEC Default U-value,” followed by the appropriate default
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U-vaue from Section 116, Table 1-D, on the temporary label meets the U-vdue
labeling requirement of paragraph 1. If the product SHGC rating is taken from the
commission's default table from Section 116, Table 1-E, then placing the words
“CEC Default SHGC,” followed by the appropriate default SHGC vaue meets the
SHGC labeling requirement of paragraph 1.

If the product U-value rating is derived from the NFRC Rating Procedure, then
placing the words “Manufacturer stipulates that this rating was determined in
accordance with applicable NFRC procedures’ followed by the rating procedure
number and certified U-value on the temporary label meets the requirement of

paragraph 1.

The “NFRC Rating Procedure” as used in this subparagraph B means the
National Fenestration Rating Council's NFRC 100-91:  Procedure for
Determining Fenestration Product Therma Properties (currently limited to
U-values) (1991), or NFRC 100: Procedure for Determining Fenestration
Product U-factors (1997) also known as “NFRC 100", incorporated herein by
reference.

If the product SHGC rating is derived from the NFRC Rating Procedure, placing
the words “Manufacturer stipulates that this rating was determined in accordance
with applicable NFRC procedures’ followed by the rating procedure number and
certified SHGC on the temporary label meets the requirement of paragraph 1.

The “NFRC Rating Procedure’ as used in this subparagraph C means the Nationd
Fenestration Rating Council's NFRC 200: Procedure for Determining Fenestration
Product Solar Heat Gain Coefficients at Normal Incidence (1995), also known as
“NFRC 200", incorporated herein by reference.

The temporary label shal dso certify that the product complies with the air
infiltration requirements of Section 116 (&) 1 of the standards.

Permanent labes. If a product is rated using the NFRC Rating Procedure, it shal be
permanently labeled with either a single label or series of marks on the frame, glass, and/or
gpacer which can be used to trace the product to certification information on file with the
certifying organization or to a directory of certified products, published by the supervisory
entity, containing the name of the manufacturer, the product type and description of
relevant features, the U-vaue rating, solar heat gain coefficient, and the year of
certification.

EXCEPTION to Section 10-111 (a): Glazed wall systems and overhead glazing in buildings covered by the
nonresidential standards.

Certification Requirements.

Certification to default ratings. If a product's U-value and SHGC are taken from the
commission's default tables (Section 116, Tables 1-D and 1-E), the U-vaue and SHGC
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ghall be certified by ether the manufacturer or an independent certifying organization
gpproved by the commission.

A.

A temporary label, affixed to the product, that contains the terms “ CEC Default U-
vaue’ and “CEC Default SHGC,” followed by the appropriate values from the
commission's default tables meets this requirement.

If the product clams the default U-value for a thermal-bresk product, the
manufacturer shall aso certify on the label that the product meets the thermal-break
product criteria, specified on the default table, on which the default value is based.
Pacing the terms “Meets Thermal-Break Default Criterid’ on the temporary |abel
meets this requirement.

Certification to NFRC rating procedure. If a product's U-vaue or SHGC is based on
the NFRC Rating Procedure, the U-vdue or SHGC shdl be certified only by an
independent certifying organization approved by the commission.

A.

A temporary labd, affixed to the product, meeting the requirements of Section 10-
111 (@ (1) (B) or 10-111 (&) (1) (C) certified by the independent certifying
organization complies with this requirement.

An “independent certifying organization approved by the commisson” means any
organization authorized by the supervisory entity to certify U-vaue ratings and
solar heat gain coefficient ratings in accordance with the NFRC Rating Procedure.
If the commission designates the NFRC as the supervisory entity, any independent
certification and inspection agency (1A) licensed by NFRC, or during a start-up
period, NFRC itsdlf, shall be deemed to be an “independent certifying organization
gpproved by the commission.”

The “supervisory entity” means the National Fenestration Rating Council (NFRC),
except as provided in paragraph (c) 1.

EXCEPTION to Section 10-111 (b): Temporary and permanent labels are not required for glazed wall systems and overhead
glazing in buildings covered by the nonresidentia standards.

(© Designation of Supervisory Entity. The Nationd Fenedtration Rating Council shall be the
supervisory entity to administer the certification program relating to U-vaues and solar heat gain
coefficient ratings for fenestration products, provided the commission determines that the NFRC
meets the criteriain paragraph (d).

1.

The commission may consider designating a supervisory entity other than NFRC only if the
commission determines that the NFRC cannot meet the criteria in paragraph (d). Such
other supervisory entity shall meet the criteriain paragraph (d) prior to being designated.

The commisson shall periodicdly review, at least annudly, the structure and operations of
the supervisory entity to ensure continuing compliance with the criteria in paragraph (d).
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Criteriafor Supervisory Entity.

1.

Membership in the entity shal be open on a nondiscriminatory bass to any person or
organization that has an interest in uniform therma performance ratings for fenestration
products, including, but not limited to, members of the fenestration industry, glazing infill
industry, building industry, design professionals, specifiers, utilities, government agencies,
and public interest organizations. The membership shal be composed of a broad cross
section of those interested in uniform thermal performance ratings for fenestration
products.

The governing body of the entity shall reflect a reasonable cross-section of the interests
represented by the membership.

The entity shall maintain a program of oversight of product manufacturers, laboratories,
and independent certifying organizations that ensures uniform application of the NFRC
Rating Procedures, labeling and certification, and such other rating procedures for other
factors affecting energy performance as the NFRC and the commission may adopt.

The entity shal require manufacturers and independent certifying organizations within its
program to use only laboratories accredited by the supervisory entity to perform
simulations and tests under the NFRC Rating Procedure.

The entity shall maintain gppropriate guidelines for testing and smulation laboratories,
manufacturers, and certifying agencies, including requirements for adequate:

Possession and cdibration of equipment;
Education, competence, and training of personnd;
Quiality contral;

Record keeping and reporting;

Periodic review (including, but not limited to, blind testing by laboratories; inspections of
products, and inspections of |aboratories, manufacturing facilities, and certifying agencies);

Challengesto certified ratings, and

Guiddines to maintain the integrity of the program, including, but not limited to, provisons
to avoid conflicts of interest within the rating and certification process.

The entity shdl be a nonprofit organization and shal maintain reasonable,
nondiscriminatory fee schedules for the services it provides and shdl make its fee
schedules, the financid information on which fees are based, and financia statements
available to its members for ingpection.
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7. The entity shall provide hearing processes that give laboratories, manufacturers, and
certifying agencies afair review of decisons that adversely affect them.

8. The entity shal maintain a certification policy committee whose procedures are designed to
avoid conflicts of interest in deciding appeds, resolving disputes, and setting policy for the
certifying organizationsin its program.

9. The entity shdl publish at leest annudly a directory of products certified and decertified
within its program.

10.  The entity itself shdl be free from conflict-of-interest ties or to undue influence from any
paticular fenestration manufacturing interest(s), testing or smulation lab(s), or
independent certifying organization(s).

11.  The entity shdl provide or authorize the use of labels that can be used to meet the
requirements of Section 116 (a) 2, paragraphs B and C, and this section.

12. The entity's certification program shdl alow for multiple participants in each aspect of the
program to provide for competition between manufacturers, between testing labs, between
smulation labs, and between independent certifying organizations.

(e Certification for Other Factors. Nothing in this section shdl preclude any entity, whether
asociated with a U-value and SHGC certification program or not, from providing certification
services relating to factors other than U-values and SHGC for fenestration products.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.

SECTION 10-112 -CRITERIA FOR DEFAULT TABLES

@ The commission shdl maintain tables of default U-vaues and SHGCs for use as an dternative to
U-vaues and SHGCs derived using the NFRC rating procedure. The default vaues shall mest the
following criteria

1 The vadues shdl be derived from samulations of products usng the same computer
smulation program(s) used in the NFRC Rating Procedure.

2. The default values shall be set so that they do not provide to any sgnificant number of
products a lower U-value or SHGC than those products would obtain if they were rated
using the full NFRC Rating Procedure, including testing and smulation.

(b) The commission shdl periodicdly review and revise the default tables as necessary to ensure that
the criteriaare met.

NOTE: Authority cited: Section 25402.1, Public Resources Code. Reference: Section 25402.1, Public
Resources Code.
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CALIFORNIA CODE OF REGULATIONS
TITLE 24, PART 6

SUBCHAPTER 1
ALL OCCUPANCIES—GENERAL PROVISIONS

SECTION 100 - SCOPE

@

(b)

(©

Buildings Covered. The provisonsof Title 24, Part 6, gpply to dl buildings:
1 That are of Occupancy Group A, B, E, F, H, M, R, or S; and

2. For which an gpplication for a building permit or renewd of an existing permit isfiled (or is
required by law to be filed) on or after the effective date of the provisons, or which are
congtructed by a governmental agency; and

3. That are:
A. Directly or indirectly conditioned by mechanica hesting or mechanical cooling; or

B. Low-rise residentia buildings that are heated with a wood hester or another
nonmechanica heating system; or

C. Semiconditioned nonresidentia occupancies.

EXCEPTION 1 to Section 100 (a): Qudified historic buildings, as defined in the State Historic Building Code
(Title 24, Part 8).

EXCEPTION 2 to Section 100 (a): Building departments, at their discretion, may exempt temporary buildings or
structures erected in response to a natural disaster. Temporary buildings or structures shall be completely removed
upon the expiration of the time limit stated in the permit.

Parts of Buildings Regulated. The provisons of Title 24, Part 6, gpply to the building envelope,
gpace-conditioning systems, water-hesating systems, and lighting systems of buildings covered by
Section 100 (a) as st forth in Table 1-A.

Floorsand Habitable Stories.

1 Only habitable floors that have at least 50 percent of their volume above grade as defined in
the UBC shdl be counted in determining how many habitable stories a building has.

2. All conditioned space in afloor shal comply with Title 24, Part 6, whether or not the floor
is above grade and whether or not it is habitable.
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100 (d) TABLE 1-A — 100 (d) 2

TABLE 1-A—APPLICATION OF STANDARDS

BUILDING MANDATORY PERFORMANCE | PRESCRIPTIVE | ADDITIONY
TYPE ALTERATIONS
All Occupancies 100 through 109 and 118 — — —
Nonresidentid,
high-rise
resdentid, and
hotelsmotels
All 102, 110 through 139 141 142 through 146 149
Envelope — 141 143 149
Mechanica 120 through 129 141 144 and 145 149
Lighting 130 through 139 141 146 149
Semiconditioned 119, 130 through 139 — 146 149 (b) 3
nonresidential
buildings of an
occupancy group
listed in Section
100
Low-rise 102, 110 through 118 and | 151 (@) through (€) 151 (a), (f) 152
resdentia 150

(d) Sections Applicable to Particular Buildings. Table 1-A and this subsection list the provisions of
Title 24, Part 6, that are applicable to different types of buildings covered by Section 100 (a).

1.

2.

All buildings. Sections 100 through 109 and 118 gpply to dl buildings.

New buildings.

A.

All new buildings. Sections 110 through 119 apply to al new buildings within the
scope of Section 100 (a). In addition, new buildings shal meet the requirements of

B or C, asgpplicable.

Nonresdential, high-rise resdential, and hote/motel buildings that are
mechanically heated or mechanically cooled.

I Sections applicable.

Sections 120 through 146 apply to new

nonresidentid buildings, high-rise resdential buildings, and hotelSmotes
that are mechanically heated or mechanically cooled.

il Compliance approaches. In order to comply with Title 24, Part 6, new
nonresidentid buildings, high-rise resdential buildings, and hotelmotes
that are mechanicdly heated or mechanicaly cooled must meet the
requirements of:
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a Mandatory measures.  The applicable provisons of Sections 120
through 139; and

b. Either:
Performance approach: Section 141; or
Prescriptive approach: Sections 142 through 146.

C. Semiconditioned nonresidential buildings. Sections 119, 130 through 132, and
146 apply to dl new unconditioned buildings within the scope of Section 100 (a).

D. Low-riseresdential buildingsthat are heated or mechanically cooled.

I Sections applicable. Sections 150 through 151 apply to new low-rise
resdentia buildings that are heated or mechanically cooled.

il Compliance approaches. To comply with Title 24, Part 6, new low-rise
resdentid buildings that are heated or mechanically cooled must meet the
requirements of:

a Mandatory measures.  The applicable provisons of Sections 110
through 119, and 150; and

b. Either:
Performance approach: Section 151 (@) through (e);
or
Prescriptive gpproach: Sections 151 (&) and (f).

EXCEPTION 1 to Section 100 (d) 2 D (ii) (I1): Seasonally occupied agricultural housing limited by state
or federal agency contract to occupancy not more than 180 daysin any calendar year.

EXCEPTION 2to Section 100 (d) 2 D (ii) (I11): Low-riseresidentia buildings that are heated with awood
heater or another nonmechanical heating system and that use no energy obtained from depletable sources
for lighting or water heating.

New construction in existing buildings.

A. Nonresidential, high-rise resdential, and hotel/motel buildings. Section 149
applies to new congtruction in existing buildings that will be nonresdentia, high-
riseresdentia, and hotel/motel occupancies.
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B. Semiconditioned nonresidential buildings. Section 149 (b) 3 applies to new
congtruction in an existing semiconditioned building. If new construction resultsin
newly conditioned space, Section 149 (a) shdl apply.

C. Low-rise resdential buildings. Section 152 gpplies to new construction in
existing buildings that will be low-rise resdential occupancies.

4. Installation of insulation in existing buildings. Section 118 gppliesto buildingsin which
insulation is being ingdled in exigting attics, or on existing water heaters, or existing space
conditioning ducts.

(e Mixed Occupancy. When a building is designed and congtructed for more than one type of
occupancy, the space for each occupancy shal meet the provisons of Title 24, Part 6, gpplicable to
that occupancy.

EXCEPTION to Section 100 (e): If one occupancy congtitutes at least 90 percent of the conditioned floor area of the
building, the entire building may comply with the provisons of Title 24, Part 6 applicable to that occupancy,
provided that the applicable mandatory measures in Sections 110 through 139, and 150, are met for each occupancy.

Q) Adminigtrative Requirements. Administrative requirements relating to permit requirements,
enforcement by the commission, localy adopted energy standards, interpretations, clams of
exemption, gpproved caculation methods, and rights of gpped are specified in Cdifornia Code of
Regulations, Title 24, Part 1, Sections 10-101 to 10-112.

(9) Certification Requirements for Manufactured Devices. Title 24, Part 6, limits the ingtdlation
of the following manufactured devices to those that have been certified by their manufacturer to
meet or exceed minimum specifications or efficiencies adopted by the commission.

1 Central air-conditioning heat pumps and other centrd air conditioners (Sections 111 and
112).

Combination equipment: space heating and cooling, or space heating and water heating
[Section 112 (a) 3].

3 Fenestration products (Section 116).

4 Fluorescent lamp ballasts (Section 111).

5. Gas space heaters (Sections 111 and 112).

6. Insulating materials (Section 118).
7
8
9

N

Lighting control devices (Section 119).
Oil-fired storage water heaters (Section 113).
) Other heating and cooling equipment (Sections 111 and 112).
10. Plumbing fittings (Section 111).
11. Pool heaters (Section 114).
12. Refrigerators, refrigerator-freezers, and freezers (Section 111).
13. Room air conditioners (Section 111).
14. Slab floor perimeter insulation [Section 150 (1)].
15.  Water heaters (Section 113).
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The certification status of any such manufactured device may be confirmed only by reference to:

1 A directory published or approved by the commission; or
2. A copy of the application for certification from the manufacturer and the letter of
acceptance from the commission staff; or

3. Written confirmation from the publisher of a commission-approved directory that a device
has been certified; or
4. A commission-gpproved labd on the device.

NOTE to Section 100 (g): Title 24, Part 6, does not require a builder, designer, owner, operator, or enforcing
agency to test any certified device to determine its compliance with minimum specifications or efficiencies adopted by
the commission.

SECTION 101 —-DEFINITIONS AND RULES OF CONSTRUCTION

@

(b)

Rules of Congtruction.

1 Where the context requires, the singular includes the plura and the plurd includes the
sngular.

2. The use of "and" in a conjunctive provison means that al eementsin the provison must be
complied with, or must exist to make the provision gpplicable. Where compliance with one
or more elements suffices, or where existence of one or more elements makes the provision
applicable, "or" (rather than "and/or") is used.

3. "Shdl" is mandatory and "may" is permissve.

Definitions. Terms, phrases, words and their derivatives in Title 24, Part 6, shdl be defined as
gpecified in Section 101. Terms, phrases, words and their derivatives not found in Section 101
shdl be defined as specified in Title 24, Part 2, Chapter 2 of the Cdifornia Code of Regulations.
Terms, phrases, words and their derivatives not found in ether Title 24, Part 6, or Chapter 2 shdll
be defined as specified in Title 24, Part 2, Chapter 2 of the Uniform Building Code. Where terms,
phrases, words and their derivatives are not defined in any of the references above, they shdl be
defined as specified in Webster's Third New International Dictionary of the English Language,
Unabridged (1987 edition), unless the context requires otherwise.

ACCA isthe Air-conditioning Contractors of America

ACCESSIBLE is having access thereto, but which first may require remova or opening of access pandls,
doors, or smilar obstructions.

ADDITION isany change to a building that increases conditioned floor area and conditioned volume. See
aso, “newly conditioned space.”
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AIR-TO-AIR HEAT EXCHANGER is a device which will reduce the heat losses or gains which occur
when a building is mechanicdly ventilated, by transferring heat between the conditioned arr being
exhausted and the unconditioned air being supplied.

ALTERATION is any change to a building's water-hesting system, space-conditioning system, lighting
system, or envelope that is not an addition.

ALTERNATIVE CALCULATION METHODS (ACMs) ae the commisson's Public Doman
Computer Programs, one of the commisson's Smplified Calculation Methods, or any other caculaion
method gpproved by the commission.

ANNUAL FUEL UTILIZATION EFFICIENCY (AFUE) is ameasure of the percentage of heat from
the combustion of gas or oil which is transferred to the space being heated during a year, as determined
using the gpplicable test method in the Appliance Efficiency Regulations or Section 112.
ANNUNCIATED isavisud sgnding device that indicates the on, off, or other status of aload.

ANSI isthe American National Standards Ingtitute.

APPLIANCE EFFICIENCY REGULATIONS are the regulations in Title 20, Section 1601 et seq. of
the Cdifornia Code of Regulations.

APPROVED BY THE COMMISSION means approva under Section 25402.1 of the Public Resources
Code.

APPROVED CALCULATION METHOD (See “dternative caculation methods.”)

ARI isthe Air-conditioning and Refrigeration Ingtitute.

ASHRAE isthe American Society of Heeting, Refrigerating, and Air-conditioning Engineers.

ASME isthe American Society of Mechanical Engineers.

ASTM isthe American Society for Testing and Materials.

ATRIUM is an opening through two or more floor levels other than enclosed stairways, eevators,
hoistways, escdators, plumbing, eectrica, ar-conditioning or other equipment, which is enclosed space
and not defined asamall.

AUTOMATIC iscapable of operating without human intervention.

AUTOMATIC TIME SWITCH CONTROL DEVICES ae devices capable of automaticaly turning
loads off and on based on time schedules.

BELOW-GRADE WALL isthe portion of awal, enclosng conditioned space, that is below the grade
line.
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BUILDING isany structure or space for which apermit is sought.

BUILDING ENVELOPE is the ensemble of exterior and demising partitions of a building that enclose
conditioned space.

CAPTIVE-KEY OVERRIDE is a type of lighting control in which the key that activates the override
cannot be released when the lights are in the on position.

CERTIFYING ORGANIZATION is an independent organization recognized by the commisson to
certify manufactured devices for performance vaues in accordance with procedures adopted by the
commission.

CHANDELIERS (see“ornamental chanddiers.”)
CLIMATE CONTROL SYSTEM (See “space-conditioning system.”)

CLIMATE ZONES are the 16 geographic areas of Cdifornia for which the commission has established
typical weeather data, prescriptive packages and energy budgets. Climate zone boundary descriptions arein
the document "California Climate Zone Descriptions’ (July 1995), incorporated herein by reference. Figure
1-A isan gpproximate map of the 16 climate zones.

COEFFICIENT OF PERFORMANCE (COP), COOLING, istheratio of the rate of net heat removal
to the rate of tota energy input, caculated under designated operating conditions and expressed in
consgtent units, as determined using the applicable test method in the Appliance Efficiency Regulations or
Section 112.

COEFFICIENT OF PERFORMANCE (COP), HEATING, is the ratio of the rate of net heat output
to the rate of tota energy input, caculated under designated operating conditions and expressed in
consgtent units, as determined using the applicable test method in the Appliance Efficiency Regulations or
Section 112.

COMMISSION isthe Cdifornia State Energy Resources Conservation and Development Commission.

COMPLETE BUILDING is an entire building with one occupancy making up 90 percent of the
conditioned floor area (see adso “entire building”).

CONDITIONED FLOOR AREA (CFA) isthe floor area (in square feet) of enclosed conditioned space
on dl floors of abuilding, as measured at the floor level of the exterior surfaces of exterior walls enclosing
the conditioned space.

CONDITIONED SPACE is space in a building that is elther directly conditioned, indirectly conditioned
or semiconditioned.

CONDITIONED VOLUME isthetota volume (in cubic feet) of the conditioned space within a building.
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COOLING EQUIPMENT is equipment used to provide mechanical cooling for a room or roomsin a
building.

COVERED PRODUCT is an appliance regulated by the efficiency standards established under the
Nationa Appliance Energy Conservation Act, 42 U.S.C., Section 6291 et seq.

CRAWL SPACE isagpace immediately under thefirst floor of abuilding adjacent to grade.
CTI isthe Cooling Tower Ingtitute.

C-VALUE (also known as C-factor) isthe time rate of heat flow through unit area of a body induced by a
unit temperature difference between the body surfaces, in Btu (hr. x ft.2 x °F). It is not the same as K-value
or K-factor.

DAYLIT AREA isthe space on the floor that isthe larger of 1 plus 2, or 3;

1 For areas daylit by vertica glazing, the daylit area has a length of 15 feet, or the distance on the
floor, perpendicular to the glazing, to the nearest 60-inch or higher opaque partition, whichever is
less; and awidth of the window plus either 2 feet on each side, the distance to an opagque partition,
or one haf the distance to the closest skylight or vertical glazing, whichever islesst.

2. For areas daylit by horizontal glazing, the daylit areais the footprint of the skylight plus, in each of
the latera and longitudina dimensions of the skylight, the lesser of the floor-to-ceiling height, the
distance to the nearest 60-inch or higher opaque partition, or one half the horizontal distance to the
edge of the closest skylight or vertica glazing.

3. The daylit area calculated using a method approved by the commission.

DECORATIVE GAS APPLIANCE isagas gppliance that is designed or ingtalled for visua effect only,
cannot burn solid wood, and smulates afirein afireplace.

DEGREE DAY, HEATING, is a unit, based upon temperature difference and time, used in estimating
fue consumption and specifying nomina annual hesting load of a building. For any one day, when the
mean temperature is less than 65°F, there exist as many degree days as there are Fahrenheit degrees
difference in temperature between the mean temperature for the day and 65°F. The number of degree days
for gpecific geographica locations are those listed in the Residentid Manual. For those locdities not listed
inthe Resdentiad Manud, the number of degree days s as determined by the applicable enforcing agency.

DEMISING PARTITIONS are barriers that separate conditioned space from enclosed unconditioned
Space.

DEMISING WALL isawadl that isademising partition.

DESIGN CONDITIONS are the parameters and conditions used to determine the performance
requirements of space-conditioning systems. Design conditions for determining design heating and
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cooling loads are specified in Section 144 (b) for nonresidentia, high-rise resdentia, and hotel/motel
buildings and in Section 150 (h) for low-rise resdentia buildings.

DESIGN HEAT GAIN RATE is the totd caculated heat gain through the building envelope under
design conditions.

DESIGN HEAT LOSS RATE is the total caculated heat loss through the building envelope under
design conditions.

DIRECTLY CONDITIONED SPACE is an enclosed space that is provided with wood hegting, is
provided with mechanical hegting that has a capacity exceeding 10 Btuw/(hr.xft.2), or is provided with
mechanical cooling that has a capacity exceeding 5 Btuw/(hr.xft.2), unless the space-conditioning system is
designed and thermogtaticaly controlled to maintain a process environment temperature less than 55°F or
to maintain a process environment temperature greater than 90°F for the whole space that the system
sarves, or unless the space-conditioning system is designed and controlled to be incapable of operating at
temperatures above 55°F or incapable of operating at temperatures below 90°F at design conditions.

DISPLAY LIGHTING is lighting confined to the area of a display that provides a higher levd of
illuminance than the level of surrounding ambient illuminance.

DISPLAY PERIMETER is the length of an exterior wal in a Group B; Group F, Divison 1; or Group
M Occupancy that immediately abuts a public sdewak, measured at the sdewalk leve for each story that
abuts apublic sdewalk.

DISPLAY, PUBLIC AREA, is an area for the display of artwork, theme displays, and architectural
surfacesin dining and other areas of public access, excluding restrooms and separate banquet rooms.

DISPLAY, SALES FEATURE, is an item or items that requires specid highlighting to visudly attract
attention and that is visually set apart from the surrounding area.

DISPLAY, SALES FEATURE FLOOR, is a feature display in a retall store, wholesde store, or
showroom that requires display lighting.

DISPLAY, SALES FEATURE WALL, isthewadl display area, in aretall or wholesde space, that isin
the verticd plane of permanent wals or partitions, and that is open shelving feature display or face of
interndly illuminated transparent feature display case within the gross sdleswall area.

DUAL-GLAZED GREENHOUSE WINDOWS are a type of dual-glazed fenestration product which
adds conditioned volume but not conditioned floor areato a building.

EAST-FACING is oriented to within 45 degrees of true east, including 45°00'00" south of east (SE), but
excluding 45°00'00" north of east (NE).

ECONOMIZER, AIR, is a ducting arrangement and automatic control system that allows a cooling
supply fan system to supply outside air to reduce or diminate the need for mechanical cooling.
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ECONOMIZER, WATER, is a system by which the supply air of a cooling system is cooled directly or
indirectly by evaporation of water, or other gppropriate fluid, in order to reduce or eliminate the need for
mechanica cooling.

EFFECTIVE APERTURE (EA) is (1) for windows, the visble light transmittance (VLT) times the
window wall ratio; and (2) for skylights, the well index times the VLT times the skylight area times 0.85
divided by the gross exterior roof area.

EFFICACY istheratio of light from alamp to the dectrica power consumed (including ballast 1osses),
expressed in lumens per watt.

ENCLOSED SPACE is space that is substantialy surrounded by solid surfaces.

ENERGY BUDGET is the maximum amount of source energy that a proposed building, or portion of a
building, can be designed to consume, caculated with the approved procedures specified in Title 24, Part
6.

ENERGY EFFICIENCY RATIO (EER) istheratio of net cooling capacity (in Btuwhr.) to totd rate of
electrica energy (in watts), of a cooling system under designated operating conditions, as determined using
the applicable test method in the Appliance Efficiency Regulations or Section 112.

ENERGY FACTOR (EF) is the ratio of energy output to energy consumption of a water hester,
expresed in equivaent units, under designated operating conditions over a 24-hour use cycle, as
determined using the applicable test method in the Appliance Efficiency Regulations.

ENERGY OBTAINED FROM DEPLETABLE SOURCES is dectricity purchased from a public
utility, or any energy obtained from codl, oil, natura gas, or liquefied petroleum gases.

ENERGY OBTAINED FROM NONDEPLETABLE SOURCES s energy that is not energy obtained
from depletable sources.

ENFORCING AGENCY isthe city, county, or state agency responsible for issuing a building permit.

ENTIRE BUILDING isthe ensemble of dl enclosed space in a building, including the space for which a
permit is sought, plus al existing conditioned and unconditioned space within the structure.

ENVEL OPE means“building envelope.”

EXFILTRATION is uncontrolled outward air leakage from insde a building, including leakage through
cracks and interstices, around windows and doors, and through any other exterior partition or duct
penetration.

EXTERIOR DOOR isadoor through an exterior partition that is opague or has a glazed area that isless
than or equal to one-haf of the door area. Doors with a glazed area of more than one half of the door area
are treated as afenestration product.
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EXTERIOR FLOOR/SOFFIT isahorizonta exterior partition, or a horizonta demising partition, under
conditioned space. For low-rise resdential occupancies, exterior floors aso include those on grade.

EXTERIOR PARTITION is an opaque, tranducent, or transparent solid barrier that separates
conditioned space from ambient air or space that is not enclosed. For low-rise resdential occupancies,
exterior partitions aso include barriers that separate conditioned space from unconditioned space, or the
ground.

EXTERIOR ROOF/CEILING is an exterior partition, or a demising partition, that has a dope less than
60 degrees from horizontal, that has conditioned space below, and that is not an exterior door or skylight.

EXTERIOR ROOF/CEILING AREA isthe area of the exterior surface of exterior roof/cellings.

EXTERIOR WALL isany wal or dement of awal, or any member or group of members, which defines
the exterior boundaries or courts of a building and which has a dope of 60 degrees or greater with the
horizontal plane. An exterior wal or partition is not an exterior floor/soffit, exterior door, exterior
roof/ceiling, window, skylight, or demising wall.

EXTERIOR WALL AREA isthe area of the opague exterior surface of exterior walls.

FENESTRATION PRODUCT is any transparent or tranducent materid plus any sash, frame, mullions
and dividers, in the envelope of a building, including, but not limited to, windows, diding glass doors,
french doors, skylights, curtain walls, garden windows, and other doors with a glazed area of more than
one half of the door area

FIELD-FABRICATED FENESTRATION PRODUCT OR EXTERIOR DOOR is a fenedration
product or exterior door whose frame is made at the construction site of standard dimensiona lumber or
other materias that were not previoudy cut, or otherwise formed with the specific intention of being used
to fabricate a fenestration product or exterior door. Field fabricated does not include site-assembled frame
components that were manufactured elsewhere with the intention of being assembled on dte (such as
knocked-down products, sunspace kits, and curtain walls).

FIREPLACE is a hearth and firechamber or smilar prepared place in which a solid-fud fire may be
burned, as defined in UBC Section 3102.2 and as further clarified in UBC Section 3102.7; these include,
but are not limited to, factory-built fireplaces, masonry fireplaces, and masonry hegters.

FLOOR/SOFFIT TYPE is a floor/soffit assembly having a specific heat capacity, framing type, and U-
vaue.

FRAMED PARTITION or ASSEMBLY isa partition or assembly constructed using separate structural
members spaced not more than 32 inches on center.

GASHEATING SYSTEM isanaturd gasor liquefied petroleum gas hesting system.
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GAS LOG is a Hf-contained, free-standing, open-flame, gas-burning gppliance conssting of a meta
frame or base supporting smulated logs, and designed for ingtalation only in a vented fireplace.

GENERAL LIGHTING is lighting designed to provide a subgstantidly uniform level of illumination
throughout an area, exclusive of any provison for specid visud tasks or decorative effect. When designed
for lower-than-task illuminance used in conjunction with other specific task lighting systems, it is dso
cdled "ambient” lighting.

GLAZING (See“fenestration product.”)

GOVERNMENTAL AGENCY isany public agency or subdivision thereof, including, but not limited to,
any agency of the state, a county, acity, adistrict, an association of governments, or ajoint power agency.

GROSSEXTERIOR ROOF AREA isthe sum of the skylight area and the exterior roof/ceiling area.
GROSSEXTERIOR WALL AREA isthe sum of the window area, door area, and exterior wall area

GROSS SALES FLOOR AREA is the total area (in square feet) of retail store floor space that is (1)
used for the display and sale of merchandise; or (2) associated with that function, including, but not limited
to, sales transactions aress, fitting rooms, and circulation areas and entry areas within the space used for
display and sde.

GROSS SALESWALL AREA isthe area (in square feet) of the ingde of exterior wals and permanent
full-height interior partitions within the gross sales floor area of a retail store that is used for the
presentation of merchandise for sde, less the area of openings, doors, windows, baseboards, wainscots,
mechanicd or dructurd dements, and other obstructions preventing the use of the area for the
presentation of merchandise.

HABITABLE STORY is a story that contains space in which humans may work or live in reasonable
comfort, and that has at least 50 percent of its volume above grade.

HEAT CAPACITY (HC) of an assembly is the amount of heat necessary to raise the temperature of al
the components of a unit area in the assembly 1°F. It is caculated as the sum of the average thickness
times the density times the specific heat for each component, and is expressed in Btu per square foot per
°F.

HEAT PUMP is adevice that is capable of heating by refrigeration, and that may include a capability for
cooling.

HEATING EQUIPMENT is equipment used to provide mechanica hesting for a room or rooms in a
building.

HEATING SEASONAL PERFORMANCE FACTOR (HSPF) is the totd hesting output of a heat
pump (in Btu) during its norma use period for heating divided by the tota eectrica energy input (in watt-
hours) during the same period, as determined using the gpplicable test method in the Appliance Efficiency
Regulations.
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HI isthe Hydronics Ingtitute.
HIGH BAY isagpace with luminaires 25 feet or more above the floor.

HIGH-RISE RESIDENTIAL BUILDING is abuilding, other than a hotel/motel, of Occupancy Group
R, Divison 1 with four or more habitable stories.

HORIZONTAL GLAZING (See“skylight.”)

HOTEL/MOTEL isabuilding or buildings incorporating Sx or more guest rooms or alobby serving Sx
or more guest rooms, where the guest rooms are intended or designed to be used, or which are used,
rented, or hired out to be occupied, or which are occupied for deeping purposes by guests, and dl
conditioned spaces within the same building envelope. Hotel/motel also includes al conditioned spaces
which are (1) on the same property as the hotel/motel, (2) served by the same centra hesating, ventilation,
and ar-conditioning system as the hotel/motel, and (3) integraly related to the functioning of the
hotel/motel as such, including, but not limited to, exhibition facilities, meeting and conference facilities,
food service facilities, lobbies, and laundries.

HVAC SYSTEM (See*“ gpace-conditioning system.”)
| CBO isthe International Conference of Building Officias.

INDIRECTLY CONDITIONED SPACE is enclosed space, including, but not limited to, unconditioned
volume in atrig, that (1) is not directly conditioned space; and (2) either (a) has an arearweighted heat
transfer coefficient to directly conditioned space exceeding that to the outdoors or to unconditioned space,
or (b) is a space through which air from directly conditioned spaces is transferred at a rate exceeding three
air changes per hour.

INFILTRATION is uncontrolled inward ar leskage from outside a building or unconditioned space,
including leakage through cracks and interstices, around windows and doors, and through any other
exterior or demising partition or pipe or duct penetration.

INTEGRATED PART LOAD VALUE (IPLV) is a sngle-number figure of merit based on part load
EER or COP expressing part load efficiency for air-conditioning and heat pump equipment on the basis of
weighted operation at various load capacities for the equipment as determined using the applicable test
method in the Appliance Efficiency Regulations or Section 112.

ISOLATION DEVICE is a device that prevents the conditioning of a zone or group of zones in a
building while other zones of the building are being conditioned.

LOW BAY isaspace with luminaires less than 25 feet above the floor.

LOW-RISE RESIDENTIAL BUILDING is a building, other than a hotel/mote that is of Occupancy
Group R, Divison 1, and isthree stories or less, or that is of Occupancy Group R, Division 3.

L PG isliquefied petroleum gas.
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LUMEN MAINTENANCE DEVICE isadevice capable of automaticaly adjusting the light output of a
lighting system throughout a continuous range to provide a preset level of illumination.

LUMINAIRE isacomplete lighting unit consisting of alamp and the parts designed to distribute the light,
to position and protect the lamp, and to connect the lamp to the power supply; commonly referred to as
"lighting fixtures' or "instruments."

MANUAL is capable of being operated by persond intervention.

MANUFACTURED DEVICE is any hedting, cooling, ventilation, lighting, water hegting, refrigeration,
cooking, plumbing fitting, insulation, door, fenestration product, or any other appliance, device, equipment,
or system subject to Sections 110 through 119 of Title 24, Part 6.

MANUFACTURED FENESTRATION PRODUCT is a fenestration product typicaly assembled
before delivery to a job ste. A “knocked-down” or partidly assembled product sold as a fenestration
product must be consdered a manufactured fenestration product and meet the rating and labeling
requirements for manufactured fenestration products.

MECHANICAL COOLING islowering the temperature within a space using refrigerant compressors or
absorbers, desiccant dehumidifiers, or other systems that require energy from depletable sources to directly
condition the space. In nonresidentid, high-rise resdentia, and hotel/motel buildings, cooling of a space by
direct or indirect evaporation of water lone is not considered mechanica cooling.

MECHANICAL HEATING is raisng the temperature within a space using electric resistance hegaters,
fossl fud burners, heat pumps, or other systems that require energy from depletable sources to directly
condition the space.

MODELING ASSUMPTIONS are the conditions (such as weather conditions, thermostat settings and
schedules, interna gain schedules, etc.) that are used for caculating a building's annua energy consumption
and that are in the Alternative Cdculation Methods Manuals.

MOVABLE SHADING DEVICE (See* operadle shading device.”)

MULTISCENE DIMMING SYSTEM isalighting control device that has the capability of setting light
levels throughout a continuous range, and that has pre-established settings within the range.

NEWLY CONDITIONED SPACE is any space being converted from unconditioned to directly
conditioned or indirectly conditioned space, or any space being converted from semiconditioned to directly
conditioned or indirectly conditioned space. Newly conditioned space must comply with the requirements
for an addition. See Section 149 for nonresdentid occupancies and Section 152 for resdentia
OCCUpancies.

NONRESIDENTIAL BUILDING isany buildingwhichisaGroup A, B, E, F, H, M, or S Occupancy

NOTE: Requirements for high-rise residentia buildings and hotels/motels are included in the nonresidentia
sections of Title 24, Part 6.
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NONRESIDENTIAL MANUAL is the manud developed by the commisson, under Section
25402.1 (e) of the Public Resources Code, to aid designers, builders, and contractorsin meeting the energy
efficiency requirements for nonresdentia, high-rise resdentia, and hotel/motel buildings.

NORTH-FACING is oriented to within 45 degrees of true north, including 45°0000" east of north (NE),
but excluding 45°00'00' west of north (NW).

OCCUPANCY SENSOR, LIGHTING, is adevice that automaticaly turns lights off soon after an area
is vacated.

OCCUPANCY TYPE isone of the following:
Auditorium isthe part of a public building where an audience Sits in fixed sesting, or aroom, ares,
or building with fixed seets used for public meetings or gatherings not specificaly for the viewing

of dramatic performances.

Auto repair is the portion of a building used to repair automotive equipment and/or vehicles,
exchange parts, and may include work using an open flame or welding equipment.

Bank/financial ingtitution is an area in a public establishment used for conducting financia
transactions including the custody, loan, exchange, or issue of money, for the extension of credit,
and for facilitating the transmission of funds.

Classroom, lecture, or training isaroom or areawhere an audience or class receivesingtruction.
Commercial and industrial storageisaroom, area, or building used for storing items.
Convention, conference, multipurpose and meeting centers is an assembly room, area, or
building that is used for meetings, conventions and multiple purposes, including, but not limited to,
dramatic performances, and that has neither fixed seeting nor fixed staging.

Corridor isapassageway or route into which compartments or rooms open.

Dining is a room or rooms in a restaurant or hotel/motel (other than guest rooms) where medls
that are served to the customers will be consumed.

Electrical/mechanical room is a room in which the building's dectrica switchbox or control
panels, and/or HVAC controls or equipment is located.

Exer cise center/gymnasium is a room or building equipped for gymnastics, exercise equipment,
or indoor athletic activities.

Exhibit is a room or area that is used for exhibitions that has neither fixed seating nor fixed
staging.
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General commercial and industrial work is a room, area, or building in which an art, craft,
assembly or manufacturing operation is performed.

High bay: Luminaires 25 feet or more above the floor.
Low bay: Luminaireslessthan 25 feet above thefloor.

Grocery store is aroom, areg, or building that has as its primary purpose the sadle of foodstuffs
requiring additiona preparation prior to consumption.

Hotd function area isahotel room or area such as ahotd balroom, meeting room, exhibit hal or
conference room, together with prefunction areas and other spaces ancillary to its function.

Hotel lobby is the contiguous spaces in a hotel/motel between the main entrance and the front
desk, including waiting and sesting areas, and other spaces encompassing the activities normad to a
hotel 1obby function.

Kitchen/food preparation is aroom or area with cooking facilities and/or an area where food is
prepared.

Laundry isa place where laundering activities occur.

Library is a repogtory for literary materids, such as books, periodicals, newspapers, pamphlets
and prints, kept for reading or reference.

L ocker/dressing room isaroom or areafor changing clothing, sometimes equipped with lockers.

L ounge/recreation is aroom used for leisure activities which may be associated with a restaurant
or bar.

Main entry lobby/reception/waiting is the lobby of a building that is directly located by the main
entrance of the building and includes the reception areg, Sitting areas, and public aress.

Malls, arcades and atria are public passageways or concourses that provides access to rows of
stores or shops.

Medical and clinical careisaroom, area, or building that does not provide overnight patient care
and that is used to promote the condition of being sound in body or mind through medical, dentd,
or psychological examination and trestment, including, but not limited to, laboratories and
treatment facilities,

Museum is a space in which works of artistic, historica, or scientific value are cared for and
exhibited.

Officeisaroom, areg, or building of UBC Group B Occupancy other than restaurants.
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Precison commercial or industrial work is a room, area, or building in which an art, craft,
assembly or a manufacturing operation is performed involving visud tasks of smdl sze or fine
detail such as eectronic assembly, fine woodworking, meta lathe operation, fine hand painting and
finishing, egg processing operations, or tasks of amilar visud difficulty.

Reception/waiting area is an area where customers or clients are greeted prior to conducting
busness.

Religious wor ship isaroom, area, or building for worship.

Restaurant isaroom, areg, or building that is a food establishment as defined in Section 27520 of
the Health and Safety Code.

Restroom isaroom or suite of rooms providing persond facilities such astoilets and washbasins.

Retail and sales is a room, areg, or building in which the primary activity is the sde of
merchandise.

School is abuilding or group of buildings that is predominately classrooms and that is used by an
organization that providesinstruction to students.

Stairs, activelinactive, is a series of steps providing passage from one level of a building to
another.

Support areaisaroom or area used as a passageway, utility room, storage space, or other type of
goace associated with or secondary to the function of an occupancy that is listed in these
regulations.

Theater, motion picture, is an assembly room, a hal, or a building with tiers of risng seats or
steps for the showing of motion pictures.

Theater, performance, is an assembly room, a hdl, or a building with tiers of risng seets or steps
for the viewing of dramatic performances, lectures, musical events and smilar live performances.

Vocational room isaroom used to provide training in a speciad skill to be pursued asatrade.

Wholesale showr oom is aroom where samples of merchandise are displayed.

OPERABLE SHADING DEVICE isadevice a the interior or exterior of a building or integra with a
fenedtration product, which is capable of being operated, either manualy or automeaticaly, to adjust the
amount of solar radiation admitted to the interior of the building.

OPTIMAL OVERHANG is an overhang that completely shades the glazing at solar noon on
August 21 and substantialy exposes the glass at solar noon on December 21.
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ORNAMENTAL CHANDELIERS are cealing-mounted, close-to-celling, or suspended decorative
luminairesthat use glass, crystd, ornamenta metas, or other decorative material and that typically are used
in hotel/motdls, restaurants, or churches as a significant eement in the interior architecture.

OUTDOOR AIR (Outside air) isair taken from outdoors and not previoudly circulated in the building.

OVERALL HEAT GAIN isthe value obtained in Section 143 (b) 2 for determining compliance with the
component envel ope approach.

OVERALL HEAT LOSS s the vaue obtained in Section 143 (b) 1 for determining compliance with the
component envel ope approach.

POOR QUALITY LIGHTING TASKS are visud tasks that require Illuminance Category E or greater,
because of the choice of a writing or printing method that produces characters that are of smadl size or
lower contrast than good quality dternativesthat are regularly used in offices.

PRIVATE OFFICE or WORK AREA is an office bounded by 30-inch or higher partitions and is no
more than 200 square fest.

PROCESS is an activity or treatment that is not related to the space conditioning, lighting, service water
heating, or ventilating of a building asit relates to human occupancy.

PROCESS LOAD isaload resulting from a process.

PUBLIC AREAS are spaces generdly open to the public at large, customers or congregation members,
or amilar spaces where occupants need to be prevented from controlling lights for safety, security, or
business reasons.

PUBLIC FACILITY RESTROOM isarestroom designed for use by the public.

RAISED FLOOR isafloor (partition) over acrawl space, or an unconditioned space, or ambient air.

READILY ACCESSIBLE is capable of being reached quickly for operation, repair or inspection,
without requiring climbing or removing obstacles, or resorting to access equipment.

RECOOL is the cooling of ar that has been previoudy heated by space-conditioning equipment or
systems sarving the same building.

RECOVERED ENERGY is energy used in a building that (1) is mechanicaly recovered from space
conditioning, service water heating, lighting, or process equipment after the energy has performed its
origind function; (2) provides space conditioning, service water heating, or lighting; and (3) would
otherwise be wasted.

REDUCED FLICKER OPERATION is the operation of a light, in which the light has a visud flicker
less than 30 percent for frequency and modulation.
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REHEAT s the heating of ar that has been previoudy cooled by cooling equipment or systems or an
economizer.

RELATIVE SOLAR HEAT GAIN is the ratio of solar heat gain through a fenestration product
(corrected for externa shading) to the incident solar radiation. Solar heat gain includes directly transmitted
solar heat and absorbed solar radiation, which is then reradiated, conducted, or convected into the space.

REPAIR is the recongruction or renewa of any part of an existing building for the purpose of its
maintenance. Note: Repairsto low-rise resdentid buildings are not within the scope of these standards.

RESIDENTIAL BUILDING (See“high-rise resdential building” and “low-rise resdentid building.”)
RESIDENTIAL MANUAL is the manual developed by the commission, under Section 25402.1 of the
Public Resources Code, to ad designers, builders, and contractors in meeting energy efficiency standards
for low-rise resdentid buildings.

ROOF/CEILING TYPE isaroof/celing assembly having a specific framing type and U-vaue.

ROOM CAVITY RATIO (RCR) is

. | SH(L +H)
@ or rectangular rooms LW
or
. 25H" P

(b) For irregular-shaped rooms A
WHERE:

L = Lengthof room.

W = Width of room.

H = Vetica distance from the work plane to the center line of the lighting fixture.

P = Perimeter of room.

A = Areaof room.

RUNOUT s piping that is no more than 12 feet long and that is connected to a fixture or an individua
termind unit.

SCONCE isawal mounted decorative light fixture.

SEASONAL ENERGY EFFICIENCY RATIO (SEER) means the total cooling output of a centra air
conditioner in Btu during its norma usage period for cooling divided by the total eectrica energy input in
watt-hours during the same period, as determined using the agpplicable test method in the Appliance
Efficiency Regulations.
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SEMICONDITIONED SPACE is an enclosed nonresidential space that is provided with wood hegting,
cooling by direct or indirect evaporation of water, mechanical heating that has a capacity of
10 Btu/(hr.xft.?) or less, mechanica cooling that has a capacity of 5 Btu/(hr.xft.2) or less, or is maintained
for aprocess environment as set forth in the definition of “directly conditioned space.”

SERVICE WATER HEATING is hesting of water for sanitary purposes for human occupancy, other
than for comfort heating.

SHADING is the protection from heat gains because of direct solar radiation by permanently attached
exterior devices or building dements, interior shading devices, glazing materid, or adherent materids.
Permanently attached means (@) attached with fasteners that require additional tools to remove (as opposed
to clips, hooks, latches, snaps, or ties); or (b) required by the UBC for emergency egress to be removable
from the interior without the use of tools.

SHADING COEFFICIENT (SC) istheratio of the solar heat gain through a fenestration product to the
solar heat gain through an unshaded 1/8-inch-thick clear double strength glass under the same set of
conditions. For nonresidentid, high-rise resdentid, and hotel/motel buildings, this shal exclude the effects
of mullions, frames, sashes, and interior and exterior shading devices.

SITE SOLAR ENERGY is naturd daylighting, or thermad, chemicd, or dectricd energy derived from
direct conversion of incident solar radiation at the building site.

SKYLIGHT is glazing having a dope less than 60 degrees from the horizontal with conditioned space
below, except for purposes of complying with Section 151 (f), where a skylight is glazing having a dope
not exceeding 4.76 degrees (1:12) from the horizontal.

SKYLIGHT AREA isthe area of the surface of askylight, plus the area of the frame, sash, and mullions.

SKYLIGHT TYPE isaskylight assembly having a specific solar heet gain coefficient, whether trand ucent
or transparent, and U-value.

SOLAR HEAT GAIN COEFFICIENT (SHGC) is the ratio of the solar heat gain entering the space
through the fenestration area to the incident solar radiation. Solar heat gain includes directly transmitted
solar heat and absorbed solar radiation, which is then reradiated, conducted, or convected into the space.

SOURCE ENERGY s the energy that is used a a Ste and consumed in producing and in delivering
energy to a site, including, but not limited to, power generation, transmission and distribution losses, and
that is used to perform a specific function, such as space conditioning, lighting or water heating. Table 1-B
contains the conversion factors for converting site to source energy.

SOUTH-FACING is oriented to within 45 degrees of true south including 45°00'00" west of south (SW),
but excluding 45°00'00" east of south (SE).

SPA isavess that contains heated water in which humans can immerse themselves, is not a poal, and is
not a bathtub.
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101 (b)

SPACE-CONDITIONING SYSTEM isasysem that provides either collectively or individualy hesting,
ventilating, or cooling within or associated with conditioned spaces in a building.

SMACNA isthe Sheet Metal and Air-conditioning Contractors Nationa Association.

SYSTEM is a combination of equipment, controls, accessories, interconnecting means, or termind
elements by which energy is transformed to perform a specific function, such as space conditioning, service
water heating, or lighting.

TASK-ORIENTED LIGHTING islighting thet is designed specificdly to illuminate a task location, and
that is generdly confined to the task location.

THERMAL MASS is solid or liquid materia used to store heat for later heating use or for reducing
cooling requirements.

THERMAL RESISTANCE (R) is the resstance of a materid or building component to the passage of
hest in (hr. x ft.2 x °F)/Btu.

THROW DISTANCE is the digance between the luminaire and the center of the plane lit by the
luminaire on adisplay.

TUNING is a lighting control device that alows authorized personnel only to select a single light level
within a continuous range.

UBC isthe 1994 edition of the state-adopted Uniform Building Code™.
UL ® isthe Underwriters Laboratory®.
UM C isthe 1997 edition of the state-adopted Uniform Mechanical Code™.

UNCONDITIONED SPACE is enclosed space within a building that is not directly conditioned,
indirectly conditioned, or semiconditioned space.

UNIT INTERIOR MASS CAPACITY (UIMCQC) is the amount of effective heat capacity per unit of
thermal mass, taking into account the type of mass materid, thickness, specific heat, dengity and surface
area

U-VALUE is the overdl coefficient of therma transmittance of a condruction assembly, in
Btu/(hr. x ft.2 x °F), including air film resistance at both surfaces.

VAPOR BARRIER isamateria tha has a permeance of one perm or less and that provides resstance to
the transmission of water vapor.

VARIABLE AIR VOLUME (VAV) SYSTEM is a space-conditioning system that maintains comfort
levels by varying the volume of conditioned air to the zones served.
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101 (b)
VERY VALUABLE MERCHANDISE israre or precious objects, including, but not limited to, jewdry,

coins, smal art objects, crystd, china, ceramics, or dlver, the saling of which involves customer ingpection
of very fine detail from outside of alocked case.

VISIBLE LIGHT TRANSMITTANCE (VLT) isthe ratio (expressed as a decimal) of visble light that
istransmitted through a glazing materid to the light that strikes the materid.

WALL TYPE isawadl assembly having a specific heat capacity, framing type, and U-vaue.

WELL INDEX isthe ratio of the amount of visble light leaving a skylight well to the amount of visble
light entering the skylight well and is caculated asfollows:

@ For rectangular wells:

aavell height (well length+ well width)o
& 27 welllength” well width g’

or

(b) For irregular-shaped wdlls.

BVell height © well perimeterg
4" well area 2

Where the length, width, perimeter, and area are measured at the bottom of the well, and R is the
weighted average reflectance of the walls of the well.

WEST-FACING is oriented to within 45 degrees of true west, including 45°00'00" north of due west
(NW), but excluding 45°00'00" south of west (SW).

WINDOW isglazing that is not a skylight.
WINDOW AREA isthe areaof the surface of awindow, plusthe area of the frame, sash, and mullions.

WINDOW TYPE is awindow assembly having a specific solar heat gain coefficient, relative solar heat
gan, and U-vaue.

WINDOW WALL RATIO istheratio of the window areato the gross exterior wall area.

WOOD HEATER is an enclosed wood-burning appliance used for space heating and/or domestic water
hesting, and which meets the definition in Federd Regiger, Volume 52, Number 32,
February 18, 1987.

WOOD STOVE (See “wood hesater.”)
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101 (b)

ZONE, LIGHTING, is a space or group of spaces within a building that has sufficiently smilar
requirements so that lighting can be automaticaly controlled in unison throughout the zone by an
illumination-controlling device or devices, and does not exceed one floor.

ZONE, SPACE-CONDITIONING, is a space or group of gpaces within a building with sufficiently
amilar comfort conditioning requirements so that comfort conditions, as specified in Section 144 (b) 3 or
150 (h), as applicable, can be maintained throughout the zone by a single controlling device.
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101 (b) FIGURE 1-A

FIGURE 1-A—CALIFORNIA CLIMATE ZONES

Climate Zonesfor Resdential and
Nonresidential Occupancies
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102 TABLE 1-B —109

SECTION 102 - CALCULATION OF SOURCE ENERGY CONSUMPTION

When cdculating source energy consumption, consumption of dectricity, naturd gas, fud oil, and LPG
shdl be converted to Btu at the rates shown in Table 1-B.

TABLE 1-B—SOURCE ENERGY CONVERSION RATES

ENERGY SOURCE BTU PER UNIT CONSUMPTION
Electricity 10,239 Btu/kilowatt-hour
Natura Gas 100,000 Btu/therm
Fud Oil 138,400 Btu/gdlon
LPG 91,080 Btu/gdlon

SECTION 103 — Reserved.

SECTION 104 — Reserved.

SECTION 105 — Reserved.

SECTION 106 — Reserved.

SECTION 107 — Reserved.

SECTION 108 — Reserved.

SECTION 109 — Reserved.
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SUBCHAPTER 2
ALL OCCUPANCIES—MANDATORY REQUIREMENTSFOR THE

MANUFACTURE, CONSTRUCTION AND INSTALLATION OF SYSTEMS,

EQUIPMENT AND BUILDING COMPONENTS

SECTION 110-SYSTEMSAND EQUIPMENT—GENERAL

Sections 111 through 119 establish requirements for the manufacture, construction, and ingalation of
certan sysems, equipment and building components that are ingtdled in buildings regulated by
Title 24, Part 6. Systems, equipment and building components listed below may beingdled only if:

@

(b)

The manufacturer has certified that the system, equipment or building component complies with
the applicable manufacture provisons of Sections 111 through 119; and

The system, equipment or building component complies with the applicable ingtallation provisons
of Sections 111 through 119.

No system, equipment or building component covered by the provisons of Sections 111 through
119 that is not certified or that fails to comply with the applicable instalation requirements may be
ingtdled in abuilding regulated by Title 24, Part 6.

The systems, equipment and building components covered are:

Appliances regulated by the Appliance Efficiency Regulations (Section 111).
Other space-conditioning equipment (Section 112).

Other service water-heating systems and equipment (Section 113).

Pool and spa hegting systems and equipment (Section 114).

Gas appliances (Section 115).

Doors, windows, and fenestration products (Section 116).

Joints and other openings (Section 117).

Insulation (Section 118).

Lighting control devices (Section 119).

SECTION 111 - MANDATORY REQUIREMENTS FOR APPLIANCES REGULATED
BY THE APPLIANCE EFFICIENCY REGULATIONS

Any gppliance for which there is a Cdifornia sandard established in the Appliance Efficiency Regulations
may be ingtalled only if the manufacturer has certified to the commission, as specified in those regulations,
that the appliance complies with the applicable standard for that appliance. See Appendix 1-A for
availability of directories of certified gppliances.
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112

SECTION 112 — MANDATORY REQUIREMENTS FOR SPACE-CONDITIONING
EQUIPMENT

Certification by Manufacturers. Any space-conditioning equipment listed in this section may be
ingdled only if the manufacturer has certified that the equipment complies with al the gpplicable
requirements of this section.

@ Efficiency. Equipment shal meet the agpplicable requirements of Table 1-C, subject to the

following:

1 If more than one standard is listed in Table 1-C, the equipment shal meet dl the Sandards
listed; and

2. If more than one test method is listed in Table 1-C, the equipment shal comply with the

applicable standard when tested with each test method; and

3. Where equipment can serve more than one function, such as both heating and cooling, or
both space heating and water heating, it shal comply with dl the requirements applicable to
each function; and

4, Where arequirement is for equipment rated at its "maximum rated capacity” or "minimum
rated capacity,” the capacity shal be as provided for and dlowed by the controls, during
Steady-state operation.
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112 (a) TABLE 1-C

TABLE 1-C—EFFICIENCY REQUIREMENTSFOR
SPACE-CONDITIONING EQUIPMENT

EQUIPMENT TYPE SIZE CATEGORY SUBCATEGORY OR EFFICIENCY WHEN TESTED
RATING CONDITION REQUIREMENT WITH:
UNITARY AIR CONDITIONERSAND HEAT PUMPS, ELECTRICALLY OPERATED > 135000 BTU/HR.
Air conditioners, air cooled > 135,000 Btu/hr. — 8.5 EER ARI 360-93
< 760,000 Btu/hr. 751PLV
> 760,000 Btu/hr. — 8.2EER ARI 360-93
751PLV
Air conditioners, water or > 135,000 Btu/hr. — 9.6 EER ARI 360-93
evaporatively cooled 90IPLV STD-201 (96)
Hest pumps, air cooled, cooling > 135,000 Btu/hr. — 8.5 EER ARI 340-93
mode < 760,000 Btu/hr. 751PLV
> 760,000 Btu/hr. — 8.2EER ARI 340-93
751PLV
Hest pumps, air cooled, heating > 135,000 Btu/hr. 47°F 29CoP ARI 340-93
mode 17°F 2.0COP
Condensing units, air cooled > 135,000 Btu/hr. — 9.9EER ARI 365-94
1101PLV
Condensing units, water or > 135,000 Btu/hr. — 129 EER ARI 365-94
evaporatively cooled 1291PLV STD-201 (96)
WATER CHILLING PACKAGES, WATER AND AIR COOLED, ELECTRICALLY OPERATED
Water cooled <150 tons — 3.8COP STD-201 (96)
391PLV ARI 550-92
ARI 590-92
>150< 300tons — 42 COP STD-201 (96)
451PLV ARI 550-92
ARI-590-92
> 300 tons With CFC refrigerants with 5.2 COP STD-201 (96)
ozone-depletion factors 531PLV ARI 550-92
grester than thosefor R-22 ARI 590-92
Water cooled All others 4.7 COP STD-201 (96)
481PLV ARI 550-92
ARI 590-92
Air cooled <150 tons With condenser 2.7COP ARI 550-92
28I1PLV ARI 590-92
> 150 tons With condenser 25COP ARI 550-92
25I1PLV ARI 590-92
All sizes Without condenser 31COoP ARI 550-92
321PLV ARI 590-92
BOILERS
Gasfired > 300,000 Btu/hr. At both maximum and 80% combustion ANS 721.13-91
minimum rated capacity efficiency HI Heating Boiler
Standard 89
ASMEPTC4.1-64
ANSI/UL 79594
Oil-fired > 225,000 < 300,000 80% AFUE 10 C.F.R. Part 430,
Btu/hr. Appendix N
> 300,000 Btu/hr. At both maximum and 83% combustion HI Heating Boiler
minimum rated capacity efficiency Standard 89
ASMEPTC4.1-64
ANSI/UL 726-90
Oil-fired (residual) > 300,000 Btu/hr. At both maximum and 83% combustion HI Heating Boiler
minimum rated capacity efficiency Standard 89
ASMEPTC4.1-64
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112 (a) TABLE 1-C — 113 (a)

TABLE 1-C—EFFICIENCY REQUIREMENTSFOR
SPACE-CONDITIONING EQUIPMENT

(Continued)
EQUIPMENT TYPE SIZE CATEGORY SUBCATEGORY OR EFFICIENCY WHEN TESTED
RATING CONDITION REQUIREMENT WITH:
WARM-AIR FURNACES AND COMBINATION WARM-AIR FURNACESAIR-CONDITIONING UNITS
Gasfired > 225,000 Btu/hr. At maximum rated capacity 80% thermal ANSl 721.47-93
efficiency
At maximum rated capacity 78% thermal ANSl 721.47-93
efficiency
Qil-fired > 225,000 Btu/hr. At both maximum and 81% thermal ANSI/UL 727-86
minimum rated capacity efficiency
UNIT HEATERS
Oil-fired All sizes At maximum rated capacity 81% thermal UL 731-95
efficiency
All sizes At maximum rated capacity 81% thermal UL 731-95
efficiency

(b) Controlsfor Heat Pumps with Supplementary Electric Resstance Heaters. Heat pumps with
supplementary eectric resstance heaters shal have controls:

1.

That prevent supplementary heater operation when the heating load can be met by the heat
pump aone; and

In which the cut-on temperature for compresson hesting is higher than the cut-on
temperature for supplementary hesting, and the cut-off temperature for compression
heeting is higher than the cut-off temperature for supplementary heating.

EXCEPTION to Section 112 (b): The controls may alow supplementary heater operation during:

Defrogt; and

Transient periods such as start-ups and following room thermogtat setpoint advance, if the controls provide
preferential rate control, intelligent recovery, staging, ramping or another control mechanism designed to
preclude the unnecessary operation of supplementary heating.

SECTION 113-MANDATORY REQUIREMENTS FOR SERVICE WATER-HEATING
SYSTEMSAND EQUIPMENT

@ Certification by Manufacturers. Any service water-heating system or equipment may be
ingtaled only if the manufacturer has certified that the system or equipment complies with dl of the
requirements of this subsection for that system or equipment.

1.

Temperature controls for service water-heating systems. Service water-heating
systems shdl be equipped with automatic temperature controls capable of adjustment from
the lowest to the highest acceptable temperature settings for the intended use as listed in
Table 3, Chapter 45 of the 1995 ASHRAE Handbook, HVAC Applications Volume.

EXCEPTION to Section 113 (a) 1: Residential occupancies.
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113 (b) — 114 (a) 1

(b) Installation. Any service water-heating system or equipment may be ingtaled only if the system or
equipment complies with al of the gpplicable requirements of this subsection for the system or
equipment.

1.

Outlet temperature controls. On systems that have a total capacity greater than 167,000
Btu/hr., outlets that require higher than service water temperatures as listed in the 1995
ASHRAE Handbook, HVAC Applications Volume, shdl have separate remote heaters,
heat exchangers, or boosters to supply the outlet with the higher temperature.

Pumps for circulating systems. Circulating service water-hegting systems shall have a
control capable of automaticaly turning off the circulating pump when hot water is not
required.

EXCEPTION to Section 113 (b) 2: Residential occupancies.

Temperature controls for public lavatories. The controls shal limit the outlet
temperature to 110°F.

Insulation. Unfired service water heater storage tanks and backup tanks for solar water-
heating systems shall have:

A. Externa insulation with an ingtalled R-value of at least R-12; or
B. Interna and externa insulation with acombined R-value of at least R-16; or

C. The heat loss of the tank surface based on an 80°F water-air temperature difference
shall be lessthan 6.5 Btu per hour per square foot.

Service water heaters in state buildings. Any new building constructed by the State
shall derive its service water heating from a system that provides at least 60 percent of the
energy needed for service water heating from Site solar energy or recovered energy.

EXCEPTION to Section 113 (b) 5: Buildings for which the state architect determines that service water
hesting from site solar energy or recovered energy is economically or physicaly infeasible.

SECTION 114 — MANDATORY REQUIREMENTS FOR POOL AND SPA HEATING
SYSTEMSAND EQUIPMENT

@ Certification by Manufacturers. Any pool or pa heating system or equipment may be instaled
only if the manufacturer has certified that the system or equipment has dl of the following:

1.

Efficiency. A thermd efficiency for gasfired systems of at least 78 percent, when tested
according to ANSl Standard Z21.56-1994; and

July 1, 1999
31



114 (a) 2 - (b)

2. On-off switch. A readily accessble on-off switch, mounted on the outside of the heater
that alows shutting off the heater without adjusting the thermostat setting; and

3. Ingructions. A permanent, eadly readable, and weatherproof plate or card that gives
instruction for the energy efficient operation of the pool or spa and for the proper care of
pool or spawater when a cover is used; and

4, Electric resstance heating. No eectric resistance heating; and
EXCEPTION 1to Section 114 (a) 4: Listed package units with fully insulated enclosures, and with tight-
fitting coversthat are insulated to at least R-6.
EXCEPTION 2 to Section 114 (a) 4: Pools or spas deriving at least 60 percent of the annual heating
energy from Site solar energy or recovered energy.

5. Pilot light. No pilot light.

(b) Ingallation. Any pool or spa heating system or equipment shdl be ingtdled with dl of the
following:
1 Piping. At least 36 inches of pipe between the filter and the heater to allow for the future

addition of solar heating equipment; and

Covers. A cover for outdoor pools or outdoor spas; and

EXCEPTION to Section 114 (b) 2: Pools or spas deriving at least 60 percent of the annual heating energy
from site solar energy or recovered energy.

Directional inletsand time switchesfor pools. If the system or equipment isfor a pool:

A. The pool shdl have directiond inlets that adequately mix the pool water; and

B. The circulation pump shal have atime switch that alows the pump to be set to run
in the off-peak eectric demand period, and for the minimum time necessary to
maintain the water in the condition required by agpplicable public hedth stlandards.

EXCEPTION to Section 114 (b) 3 B: Where gpplicable public health standards require on-pesk
operation.
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115 — 116 (a) 2

SECTION 115 — NATURAL GAS CENTRAL FURNACES, COOKING EQUIPMENT,
AND POOL AND SPA HEATERS: PILOT LIGHTSPROHIBITED

Any natural gas system or equipment listed below may be ingtalled only if it does not have a continuoudy
burning pilot light:

@ Fan-type centrd furnaces.

(b) Household cooking appliances.
EXCEPTION to Section 115 (b): Household cooking appliances without an dectrica supply voltage connection
and in which each pilot consumes less than 150 Btu/hr.

(© Pool hegaters.

(d) Spa hedters.

SECTION 116 - MANDATORY REQUIREMENTS FOR FENESTRATION

PRODUCTSAND EXTERIOR DOORS

@

Certification of Fenestration Products and Exterior Doors. Any fenestration product and
exterior door, other than field-fabricated fenestration products and field-fabricated exterior doors,
may be ingdled only if the manufacturer has certified to the commission, or if an independent
certifying organization approved by the commission has certified, that the product complies with dl
of the applicable requirements of this subsection.

1 Air leakage. Manufactured fenestration products and exterior doors shdl have ar
infiltration rates not exceeding 0.3 cfm/ft.2 of window area, 0.3 cf/ft.2 of door area for
resdentia doors, 0.3 cfm/ft.2 of door area for nonresdentiad single doors (swinging and
diding), and 1.0 cfnvft.2 for nonresidentia double doors (swinging), when tested according
to NFRC-400-95 or ASTM E 283-91 a a pressure differentid of 75 pascads or 1.57
pounds/ft.2, incorporated herein by reference.

2. U-valueand SHGC. Fenedtration products shal:

A. Be catified for overdl U-values as rated in accordance with the Nationd
Fenestration Rating Council's NFRC-100-91 (1991), or NFRC 100 (1997) and be
certified for overall SHGC, as rated in accordance with the National Fenestration
Rating Council's NFRC 200 (1995), incorporated herein by reference, or such
vaues shdl be cetified in accordance with a default table method set forth in
Section 10-111; and

B. Have atemporary label meeting the requirements of Section 10-111 (&) (1), not to
be removed before inspection by the enforcement agency, listing the certified U-
vaue and SHGC, and certifying that the air infiltration requirements of Section 116
(8 1 are met for each product line; and
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116 (a) 2 - (b)

C. Have a permanent label meeting the requirements of Section 10-111 (@) (2) if the
product is rated usng NFRC procedures.

EXCEPTION to Section 116 (a): Fenestration products removed and reinstalled as part of a building ateration or
addition.

EXCEPTION to Section 116 (a) 22 Glazed wall systems and overhead glazing in buildings covered by the
nonresidential standards shall have SHGC and U-values determined in accordance with NFRC procedures or default
values st forth in Section 116 (a) 2 A. Temporary and permanent labels are not required.

(b) Ingtallation of Field-fabricated Fenestration Products and Exterior Doors. Fed-fabricated
fenestration products and exterior doors shall be caulked between the fenestration products or
exterior door and the building, and shal be weatherstripped.

EXCEPTION to Section 116 (b): Unframed glass doors and fire doors.
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116 (b) TABLE 1-D

TABLE 1-D—DEFAULT FENESTRATION PRODUCT U-VALUES

SINGLE PANE DOUBLE PANE
FRAME TYPE" PRODUCT TYPE U-VALUE U-VAL UE?
Metal Operable 1.28 0.87
Metal Fixed 1.19 0.72
Metal Greenhouse/garden window 2.26 1.40
Metal Doors 1.25 0.85
Meta Skylight 1.72 0.94
Metal, Thermal Break Operable 0.71
Metal, Thermal Break Fixed 0.60
Metal, Thermal Break Greenhouse/garden window 1.12
Metal, Thermal Break Doors 0.64
Metal, Thermal Break Skylight 0.80
Nonmetal Operable 0.99 0.60
Nonmetal Fixed 1.04 0.57
Nonmeta Doors 0.99 0.55
Nonmetal Greenhouse/garden windows 194 1.06
Nonmetal Skylight 147 0.68

! Metd includes any fidd-fabricated product with metal cladding. Nonmeta-framed manufactured
fenedtration products with metal cladding must add 0.04 to the listed U-value. Nonmeta frame types can
include metal fasteners, hardware, and door thresholds. Therma break product design characteristics are:

a The materid used as the thermd bresk must have a therma conductivity of not more than 3.6
Btu-inch/hr /ft./°F,

b. Thetherma break must produce a gap of not lessthan 0.210 inch, and

c. All metd members of the fenedtration product exposed to interior and exterior air must
incorporate a thermal break meeting the criteriain Itemsa and b. above.

In addition, the fenestration product must be clearly labeled by the manufacturer that it qualifies as a
thermally broken product in accordance with this standard.

?For al dual-glazed fenestration products, adjust the listed U-values as follows:

Subtract 0.05 for spacers of 7/16 inch or wider.

Subtract 0.05 for products certified by the manufacturer as low-E glazing.

Add 0.05 for products with dividers between panes if spacer islessthan 7/16 inch wide.
Add 0.05 to any product with true divided lite (dividers through the panes).

coope
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116 (b) TABLE 1-E — 118 (a)

TABLE 1-E—DEFAULT SOLAR HEAT GAIN COEFFICIENT

TOTAL WINDOW SHGC
FRAME TYPE PRODUCT GLAZING Single Pane Double Pane
Metad Operable Uncoated 0.80 0.70
Metal Fixed Uncoated 0.83 0.73
Metad Operable Tinted 0.67 0.59
Metal Fixed Tinted 0.68 0.60
Metal, Thermal Break Operable Uncoated 0.72 0.63
Metal, Thermal Break Fixed Uncoated 0.78 0.69
Metal, Thermal Break Operable Tinted 0.60 0.53
Metal, Thermal Break Fixed Tinted 0.65 0.57
Nonmeta Operable Uncoated 0.74 0.65
Nonmetal Fixed Uncoated 0.76 0.67
Nonmeta Operable Tinted 0.60 0.53
Nonmetal Fixed Tinted 0.63 0.55

SHGC = Solar Heat Gain Coefficient.

SECTION 117 — MANDATORY REQUIREMENTS FOR JOINTS AND OTHER

OPENINGS

Joints and other openings in the building envelope that are potentia sources of air leakage shal be caulked,

gasketed, weatherstripped, or otherwise sealed to limit infiltration and exfiltration.

SECTION 118 -MANDATORY REQUIREMENTSFOR INSULATION

@ Certification by Manufacturers. Any insulation of the type and form listed below may be
ingdled only if the manufacturer has certified that the insulation complies with the Cdifornia
Quality Standards for Insulating Materid, Title 20, Chapter 4, Article 3. See Appendix 1-A for

availability of directories of certified insulating materid.

TYPE FORM
Aluminum fail Reflective foil
Cdlular glass Board form
Cedlulosefiber Loosefill and spray applied
Minerd aggregate Board form
Minerd fiber Blankets, board form, loosefill
Perlite Loosefill
Phenalic Board form
Polystyrene Board form, molded extruded
Polyurethane Board form and field applied
Polyisocyanurate Board form and field applied
Ureaformadehyde Foam fidd applied
Vermiculite Loosefill
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(b)

(©

(d)

(€

118 (b) — 119

Installation of Urea Formaldehyde Foam Insulation. Urea formadehyde foam insulation may
be applied or ingdled only if:

1. Itisingdled in exterior Sdewdls;, and

2. A four-mil-thick plagtic polyethylene vapor barrier or equivaent plastic sheeting vapor
barrier isingtaled between the urea formadehyde foam insulation and the interior space in
al applications.

Flamespread Rating. All insulating materia shall be ingtaled in compliance with the flamespread
rating and smoke density requirements of Section 707 of the UBC.

Installation of Insulation in Existing Buildings. Insulation ingtalled in an existing attic, or on an
existing duct or water heater, shal comply with the applicable requirements of this subsection. If a
contractor ingtalls the insulation, the contractor shal certify to the customer, in writing, that the
insulation meets the applicable requirements of this subsection.

1 Attics. If insulationisingtaled in the exigting attic of alow-rise resdentid building, the R-
vaue of the total amount of insulation (after addition of insulation to the amount, if any,
dready in the attic) shall be at least R-30, if the building is located in an area that has less
than 5,000 heeating degree days, or R-38 if the building is located in an area that has 5,000
heating degree days or more.

EXCEPTION to Section 118 (d) 1: Where the accessible space in the attic is not large enough to
accommodate the required R-value, the entire accessible space shdl be filled with insulation provided such
installation does not violate Section 1505.3 of Title 24, Part 2.

2. Water heaters. If externd insulation isingtdled on an existing unfired water storage tank
or on an exising back-up tank for a solar water-heating system, it shal have an
R-value of at least R-12, or the heat loss of the tank surface based on an 80°F water-air
temperature difference shdl be less than 6.5 Btu per hour per square foot.

3. Ducts. If insulation isingtalled on an existing space-conditioning duct, it shal comply with
Section 604 of the UMC.

Demising Wallsin Nonresidential Buildings. The opaque portions of framed demising wallsin
nonresidentid buildings shdl have insulation with an ingtdled R-vaue of no lessthan R-11 between
framing members.

SECTION 119 — MANDATORY REQUIREMENTS FOR LIGHTING CONTROL
DEVICES

Any automatic time switch control device, occupant-sensing device, automeatic daylighting control device,
lumen maintenance control device, or interior photocell sensor device may be ingdled only if the
manufacturer has certified to the commisson, that the device complies with dl of the applicable
requirements of Subsections (&) through (g), and if the device is ingtaled in compliance with Subsection

(h).
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119 (a) — (d) 2

@ All Devices. Ingructions for Installation and Calibration. The manufacturer shal provide
step-by-step instructions for ingtdlation and start-up calibration of the device.

(b) All Devices. Status Signal. The device shal have an indicator that vigbly or audibly informs the
device operator that it is operating properly, or that it has failed or malfunctioned.

EXCEPTION to Section 119 (b): Photocell sensors or other devices where a status signd is infeasible because of
inadequate power.

(© Automatic Time Switch Control Devices. Automatic time switch control devices shdl:
1 Be capable of programming different schedules for weekdays and weekends; and

2. Have program backup capabilities that prevent the loss of the device's program and time
setting for at least 10 hoursif power isinterrupted.

(d) Occupant-sensing Devices. Occupant-sensing devices shdl be capable of automaticaly turning
off dl the lights in an area no more than 30 minutes after the area has been vacated. In addition,
ultrasonic and microwave devices shdl have a built-in mechanism that dlows cdibration of the
sengitivity of the device to room movement in order to reduce the false sensing of occupants, and
shall comply with either Item 1 or 2 below, as applicable:

1 If the device emits ultrasonic radiation as a Sgnd for sensing occupants within an area, the
device shdl:

A. Have had a Radiation Safety Abbreviated Report submitted to the Center for
Devices and Radiological Hedlth, Federal Food and Drug Administration, under 21
Code of Federd Regulations, Section 1002.12 (1996), and a copy of the report
shall have been submitted to the California Energy Commission; and

B. Emit no audible sound; and

C. Not emit ultrasound in excess of the following decibel (dB) vaues, measured no
more than five feet from the source, on axis:

MIDFREQUENCY OF SOUND PRESSURE MAXIMUM dB LEVEL WITHIN
THIRD-OCTAVE BAND THIRD-OCTAVE BAND
(inkH2) (in dB reference 20 micropascals)
Lessthan 20 80
20 or moreto lessthan 25 105
25 or moreto lessthan 31.5 110
31.5 or more 115
2. If the device emits microwave radiation as a Sgnal for sensng occupants within the area,
the device shall:
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A. Comply with al applicable provisons in 47 Code of Federd Regulations,
Pats 2 and 15 (1996), and have an approved Federd Communications
Commission Identifier that appears on al units of the device and that has been
submitted to the commission; and

B. Not emit radiation in excess of one milliwatt per square centimeter measured at no
more than five centimeters from the emission surface of the device; and

C. Have permanently affixed to it ingtdlation instructions recommending that it be
ingtaled a least 12 inches from any area normaly used by room occupants.

Automatic Daylighting Control Devices. Automatic daylighting control devices shall:

1.

Be capable of reducing the light output of the general lighting of the controlled area by at
least one haf while maintaining a uniform leve of illuminance throughout the area; and

If the device is a dimmer, provide eectrical outputs to lamps for reduced flicker operation
through the dimming range and without causing premature lamp failure; and

If the device is a stepped dimming system, incorporate time-delay circuits to prevent
cycling of light level changes of |ess than three minutes; and

If the device uses step switching with separate on and off settings for the steps, have
sufficient separation (deadband) of on and off points to prevent cycling; and

Have provided by the manufacturer step-by-step instructions for ingallation and start-up
cdibration to design footcandle levels.

Lumen Maintenance Control Devices. Lumen maintenance control devices shal:

1.

Be capable of reducing the light output of the general lighting of the controlled area by at
least 30 percent while maintaining a uniform illuminance throughout the area; and

Provide dectrical outputs to lamps for reduced flicker operation through the dimming
range and without causing premature lamp failure; and

Incorporate an alarm, either audible or visble, to announce when a specified setpoint has
been reached; and

Have provided by the manufacturer step-by-step ingtructions for ingtalation and start-up
cdibration to design footcandle levels.

Interior Photocell Sensor Devices. Interior photocell sensors shdl not have a mechanicd dide
cover or other device that permits easy unauthorized disabling of the control, and shdl not be
incorporated into awal-mounted occupant-sensing device.
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(h) Installation in Accordance with Manufacturer's Ingtructions. If an automatic time switch
control device, occupant-sensing device, automatic daylighting control device, lumen maintenance
control device, or interior photocell sensor deviceisingtdled, it shal comply with both Items 1 and
2 below.

1. The device shdl be ingdled in accordance with the manufacturer's ingtructions, and
2. Automatic daylighting control devices and lumen maintenance control devices shdl:

A. Be ingtdled so that automatic daylighting control devices control only luminaires
within the daylit ares; and

B. Have photocell sensors that are either celling mounted or located so that they are
accessible only to authorized personnel, and that are located so that they maintain
adequate illumination in the area according to the desgner's or manufacturer's
ingtructions.
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SECTION 120 -

SUBCHAPTER 3
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL
OCCUPANCIES—MANDATORY REQUIREMENTS FOR SPACE-
CONDITIONING AND SERVICE WATER-HEATING SYSTEMS
AND EQUIPMENT

SYSTEMSAND EQUIPMENT — GENERAL

Sections 121 through 129 establish requirements for the design and ingtallation of space-conditioning and
sarvice water-heating systems and equipment in nonresidentid, high-rise resdentid, and hotel/motel
buildings subject to Title 24, Part 6. All such buildings shal comply with the gpplicable provisons of

Sections 121 through 129.

SECTION 121 -REQUIREMENTSFOR VENTILATION

@

(b)

General Requirements.

1 All enclosed spaces in a building that are normadly used by humans shdl be ventilated in

accordance with the requirements of this section.

NOTE: In addition to meeting the requirements of this section, for those occupancies where unusua contaminants
are present or anticipated (such as commercia dry cleaners, coin-operated dry cleaners, bars and cocktail lounges,
auto repair workshops, smoking lounges, barber shops, beauty shops), it is recommended to use local exhaust

ventilation and enclosure to capture the contaminants and discharge them directly outdoors.

2. The outdoor air-ventilation rate and air-distribution assumptions made in the design of the
ventilating system shdl be clearly identified on the plans required by Section 10-103 of

Title 24, Part 1.

Design Requirementsfor Minimum Quantities of Outdoor Air. Every spacein abuilding shdl

be designed to have outdoor air ventilation according to Item 1 or 2 below:

1 Natural ventilation. Naturd ventilation may be provided for spaces that:

A. Are within 20 feet of an operable wall or roof opening through which outdoor air
flows, which has an openable area more than five percent of the conditioned floor
area of the space, and which is readily accessible to occupants of the space at al

times when the space is occupied; and

B. Have a direct outdoor ar flow from the operable wal or roof opening,

unobstructed by walls or doors.
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2. Mechanical ventilation. Each space that is not naturaly ventilated under Item 1 above
shdl be ventilated with a mechanicad system cgpable of providing an outdoor ar rate no
less than the larger of:

A. The conditioned floor area of the space times the gpplicable ventilation rate from
Table1-F; or

B. 15 cfm per person times the expected number of occupants. For spaces without
fixed sedting, the expected number of occupants shal be assumed to be no less than
one haf the maximum occupant load assumed for exiting purposes in Chapter 10
of the UBC. For spaces with fixed seating, the expected number of occupants shall
be determined in accordance with Chapter 10 of the UBC.

EXCEPTION to Section 121 (b) 2. Transfer air. The rate of outdoor air required by Section 121 (b) 2
may be provided with air transferred from other ventilated spacesiif:

A. None of the spaces from which ar is transferred have any unusua sources of indoor air
contaminants, and
B. Enough outdoor air is supplied to all spaces combined to meet the requirements of Section

121 (b) 2 for each space individudly.

TABLE 1-F—MINIMUM VENTILATION RATES

TYPE OF USE CFM PER SQUARE FOOT OF
CONDITIONED FLOOR AREA
Auto repair workshops 1.50
Barber shops 0.40
Bars, cocktail lounges, and casinos 1.50
Beauty shops 0.40
Coin-operated dry cleaning 0.30
Commercia dry cleaning 0.45
High-rise residential Per UBC Section 1203
Hotel guest rooms (less than 500 sg. ft.) 30 cfm/guest room
Hotel guest rooms (500 sg. ft. or greater) 0.15
Retail stores 0.20
Smoking lounges 1.50
All others 0.15

(© Operation and Control Requirementsfor Minimum Quantities of Outdoor Air.

1 Times of occupancy. The minimum rate of outdoor air required by Section 121 (b) 2 shdl
be supplied to each space a dl timeswhen the space is usudly occupied.

EXCEPTION 1to Section 121 (c) 1: Demand control ventilation. The rate of outdoor air provided to an
intermittently occupied space may be reduced to 0.15 cfm per square foot of conditioned floor areg, if the
ventilation system serving the space is controlled by a demand control ventilation device approved by the
commission; and:
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A. If the deviceis a carbon dioxide sensor, it limits the carbon dioxide level to no more than 800 ppm
while the spaceis occupied; and
B. The sensor for the device is located (1) in the space; or (2) in a return-air stream from the space

with no less than one sensor for every 25,000 square feet of habitable space, or no more space than
is recommended by the manufacturer, whichever isless.

EXCEPTION 2 to Section 121 (c) 1: Temporary reduction. The rate of outdoor air provided to a space
may be reduced below the leve required by Section 121 (b) 2 for up to five minutes each hour if the average
rate each hour isthe required rate.

2. Pre-occupancy. The lesser of the minimum rate of outdoor air required by Section
121 (b) 2 or three complete air changes shall be supplied to the entire building during the
one-hour period immediately before the building is normally occupied.

Ducting for Zonal Heating and Cooling Units. Where a return plenum is used to distribute
outdoor air to azona heating or cooling unit which then suppliesthe air to a spacein order to meet
the requirements of Section 121 (b) 2, the outdoor air shal be ducted to discharge elther:

1. Within five feet of the unit; or

2. Within 15 feet of the unit, substantially toward the unit, and at a velocity not less than 500
feet per minute.

Design and Control Requirements for Quantities of Outdoor Air. All mechanicd ventilation
and space-conditioning systems shall be designed with and have ingtadled ductwork, dampers and
controlsto allow outsde air rates to be operated at the larger of (1) the minimum levels specified in
Section 121 (b) 2; or (2) the rate required for make-up of exhaust systems that are required for a
process, for control of odors, or for the removal of contaminants within the space.

Completion and Balancing. Before an occupancy permit is granted for a new building or space,
or a new space-conditioning or ventilating system serving a building or space is operated for
norma use, dl ventilation systems serving the building or space shdl be documented in accordance
with Title 8, Section 5142 (b) of the Cdifornia Safety Code (1987) to be providing the minimum
ventilation rate specified in Section 121 (b) 2, as determined using one of the following procedures:

1 Balancing. The system shdl be balanced in accordance with the Nationa Environmenta
Badancing Bureau (NEBB) Procedurd Standards (1983) or Associated Air Baance
Council (AABC) Nationa Standards (1989); or

2. Outsideair certification. The system shal provide the minimum outside air as shown on
the mechanicd drawings, and shal be measured by the ingtdling licensed C-20 mechanica
contractor and certified by (1) the desgn mechanica engineer, (2) the ingtalling licensed C-
20 mechanica contractor, or (3) the person with overall reponsibility for the design of the
ventilation system; or
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3.

4,

Outsde air measurement. The system shdl be equipped with a calibrated loca or
remote device capable of measuring the quantity of outsde air on a continuous basis and
displaying that quantity on areedily accessble display device; or

Another method approved by the commisson.

SECTION 122 - REQUIRED CONTROLSFOR SPACE-CONDITIONING SYSTEMS

Space-conditioning systems shdl be ingaled with controls that comply with the gpplicable requirements of
Subsections (a) through (g).

@ Thermostatic Controlsfor Each Zone. The supply of heating and cooling energy to each space-
conditioning zone or dwelling unit shal be controlled by an individuad thermostatic control that
responds to temperature within the zone and that meets the applicable requirements of Subsection

(b).

EXCEPTION to Section 122 (a): An independent perimeter heating or cooling system may serve more than one
zone without individua thermostatic controlsif:

A.
B.
C.

D.

All zones are dso served by an interior cooling system;

The perimeter system is designed solely to offset envelope heat losses or gains,

The perimeter system has at least one thermostatic control for each building orientation of 50 feet or more;
and

The perimeter system is controlled by at least one thermostat located in one of the zones served by the
system.

(b) Criteria for Zonal Thermogtatic Controls. The individua thermostatic controls required by
Subsection (&) shall meet the following requirements as applicable:

1.

Where used to control comfort hegting, the thermostatic controls shall be capable of being
s, locdly or remotely, by adjustment or selection of sensors, down to 55°F or lower.

Where used to control comfort cooling, the thermostatic controls shal be capable of being
s, locdly or remotely, by adjustment of salection of sensors, up to 85°F or higher.

Where used to control both comfort heating and comfort cooling, the thermostatic controls
shdl meet Items 1 and 2 and shal be capable of providing a temperature range or dead
band of at least 5°F within which the supply of heating and cooling energy to the zone is
shut off or reduced to a minimum.

EXCEPTION 1 to Section 122 (b) 3: Systems with thermogtats that require manual changeover between
heating and cooling modes.

EXCEPTION 2 to Section 122 (b) 1, 2, and 3: Systems serving zones that must have constant
temperatures to prevent degradation of materials, a process, or plants or animals.
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Hote/Mote Guest Room and High-rise Residential Dwelling Unit Thermostats. Hotel/motel
guest room thermogtats shall have:

1 Numeric temperature setpointsin °F; and

2. Setpoint stops accessible only to authorized personnd, to restrict over-hesating and over-
cooling.

High-rise resdentia dwelling unit thermostats shall meet the control requirements of Section 150
().

Heat Pump Controls. All heat pumps with supplementary eectric resstance heaters shdl be
ingtalled with controls that comply with Section 112 (b).

Shut-off and Reset Controlsfor Space-conditioning Systems. Each space-conditioning system
ghall be ingtaled with controls that comply with Items 1 and 2 below:

1 The control shall be capable of automaticdly shutting off the system during periods of
nonuse and shdl have:

A. An automatic time switch control device complying with Section 119 (c), with an
accessible manud override that alows operation of the system for up to four hours,
or

B. An occupancy sensor; or
C. A four-hour timer that can be manually operated.

2. The control shal automaticaly restart and temporarily operate the system as required to
mantan:

A. A setback heating thermostat setpoint if the system provides mechanica hesting;
and

B. A setup cooling thermostat setpoint if the system provides mechanical cooling.

EXCEPTION 1 to Section 122 (e): Where it can be demonstrated to the satisfaction of the enforcing agency that
the system serves an area that must operate continuoudly.

EXCEPTION 2 to Section 122 (e): Where it can be demonstrated to the satisfaction of the enforcing agency that
shutdown, setback, and setup will not result in adecrease in overall building source energy use.

EXCEPTION 3to Section 122 (€): Systemswith full load demands of 2 kw or less, if they have areadily accessible
manual shut-off switch.

EXCEPTION 4 to Section 122 (e): Systems serving hotel/motel guest rooms, if they have a readily accessble
manual shut-off switch.
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EXCEPTION to Section 122 (e) 1: Mechanicd systems serving retail stores and associated malls, restaurants,
grocery stores, churches, and theaters equipped with 7-day programmeable timers.

EXCEPTION to Section 122 (e) 2 A: Thermostat setback controls are not required in areas where the Winter
Median of Extremes outdoor air temperature determined in accordance with Section 144 (b) 4 is grester than 32°F.

EXCEPTION to Section 122 (e) 2 B: Thermostat setup controls are not required in areas where the Summer
Design Dry Bulb 0.5 percent temperature determined in accordance with Section 144 (b) 4 islessthan 100°F.

Dampersfor Air Supply and Exhaust Equipment. Outdoor air supply and exhaust equipment
ghall be ingtalled with dampers that automatically close upon fan shutdown.

EXCEPTION 1to Section 122 (f): Where it can be demonstrated to the satisfaction of the enforcing agency that the
equipment serves an areathat must operate continuoudy.

EXCEPTION 2 to Section 122 (f): Gravity and other nondectrical equipment that has readily accessible manua
damper controls.

EXCEPTION 3to Section 122 (f): At combustion air intakes and shaft vents.

EXCEPTION 4 to Section 122 (f): Where prohibited by other provisions of law.

| solation Area Devices. Each space-conditioning system serving multiple zones with a combined
conditioned floor area of more than 25,000 square feet shall be designed, ingtalled, and controlled
to serveisolation aress.

1 Each zone, or any combination of zones not exceeding 25,000 square feet, shdl be a
Separate isolation area.

2. Each isolation area shdl be provided with isolation devices, such as valves or dampers, that
alow the supply of heating or cooling to be setback or shut-off independently of other
isolation aress.

3. Each isolation area shdl be controlled by a device meeting the requirements of Section 122
(e) 1.

EXCEPTION to Section 122 (g): A zone need not be isolated if it can be demonstrated to the satisfaction of the
enforcement agency that the zone must be hesated or cooled continuoudly.
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SECTION 123 -REQUIREMENTSFOR PIPE INSULATION

123 (a) TABLE 1-G

The piping for dl space-conditioning and service water-heating systems with fluid temperatures listed in
Table 1-G shdl have the amount of insulation specified in Subsection (a) or (b). Insulation conductivity
shall be determined in accordance with ASTM C 335-95 at the mean temperature listed in Table 1-G, and

shdll be rounded to the nearest 1/100 Btu-inch per hour per square foot per °F.

EXCEPTION 1 to Section 123: Factory-ingtalled piping within space-conditioning equipment certified under
Section 111 or 112.

EXCEPTION 2to Section 123: Piping that conveys fluids with a design operating temperature range between 60°F

and 105°F.

EXCEPTION 3 to Section 123: Piping that serves process loads, gas piping, cold domestic water piping,
condensate drains, roof drains, vents, or waste piping.

EXCEPTION 4 to Section 123: Where the heat gain or heat loss to or from piping without insulation will not
increase building source energy use.

) For insulation with a conductivity in the range shown in Table 1-G for the applicable fluid
temperature range, the insulation shall have the gpplicable thickness shown in Table 1-G.
TABLE 1-G—PIPE INSULATION THICKNESS
FLUID CONDUCTIVIT INSULATION NOMINAL PIPE DIAMETER (in inches)
TEMPERATURE YRANGE MEAN RATING | Runouts | 1and | 1.25-2 | 250-4 | 5-6 | 8and
RANGE, (in Btu-inch per | TEMPERATURE | upto2 less lar ger
(°F) hour per square (°F)
foot per °F) INSULATION THICKNESS REQUIRED (in
inches)
Space heating systems (steam, steam condensate and hot water)

Above 350 0.32-0.34 250 15 25 25 3.0 35 35
251-350 0.29-0.31 200 15 2.0 25 25 35 35
201-250 0.27-0.30 150 1.0 15 15 2.0 2.0 35
141-200 0.25-0.29 125 0.5 15 15 15 15 15
105-140 0.24-0.28 100 0.5 1.0 1.0 1.0 15 15

Service water-heating systems (recirculating sections, all piping in electric trace tape systems, and the first
8 feet of piping from the storage tank for nonrecircul ating systems)
Above105 | 0.24-0.28 100 | o5 [ 10 ] 10 | 15 [ 15 ] 15
Space cooling systems (chilled water, refrigerant and brine)
40-60 0.23-0.27 75 0.5 0.5 0.5 1.0 1.0 1.0
Below 40 0.23-0.27 75 1.0 1.0 15 15 15 15
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(b) For insulation with a conductivity outside the range shown in Table 1-G for the gpplicable fluid
temperature range, the insulation shal have a minimum thickness as caculated with Equation (1-
A):
EQUATION (1-A)—INSULATION THICKNESS EQUATION
: t o« U
T= PR§+ =y 1H
WHERE:
T = Minimum insulation thickness for materia with conductivity K, inches.
PR = Pipeactuad outsderadius, inches.
T = Insulation thickness from Table 1-G, inches.
= Conductivity of alternate materid at the mean rating temperature indicated in Table 1-G for the
applicable fluid temperature range, in Btu-inch per hour per square foot per °F.
= The lower vdue of the conductivity range listed in Table 1-G for the gpplicable fluid

temperature range, Btu-inch per hour per square foot per °F.

SECTION 124 - REQUIREMENTS FOR AIR DISTRIBUTION SYSTEM DUCTS AND
PLENUMS

@

UMC Compliance. All arr digtribution system ducts and plenums, including, but not limited to,
building cavities, mechanica closets, air-handler boxes and support platforms used as ducts or
plenums, shdl be ingalled, seded and insulated to meet the requirements of the 1997 UMC
Sections 601, 603, 604, and Standard 6-3, incorporated herein by reference. Portions conveying
conditioned air shdl ether be insulated to a minimum ingtaled level of R-4.2 (or any higher leve
required by UMC Section 604) or be enclosed entirely in conditioned space. Connections of metal
ducts and the inner core of flexible ducts shdl be mechanicaly fastened. Openings shdl be seded
with mastic, tape, aerosol sedant, or other duct-closure system that meets the applicable
requirementsof UL 181, UL 181A, or UL 181B. If mastic or tape is used to seal openings greater
than 1/4 inch, the combination of mastic and either mesh or tape shal be used.

(b) Duct and Plenum Materials.
1 Factory-fabricated duct systems.
A. All fectory-fabricated duct systems shal comply with UL 181 for ducts and closure
systems, including callars, connections and splices, and be UL labeled.
B. All pressure-senditive tapes, hest-activated tgpes, and mastics used in the
manufacture of rigid fiberglass ducts shal comply with UL 181.
C. All pressure-sengtive tapes and mastics used with flexible ducts shall comply with
UL 181 or UL 181B.
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2. Field-fabricated duct systems.

A.

Factory-made rigid fiberglass and flexible ducts for field-fabricated duct systems
ghall comply with UL 181. All pressure-sengtive tapes, mastics, agrosol sedants,
or other closure systems used for ingtdling field-fabricated duct systems shal meet
the  applicable requirements of UL 181, UL  181A, or
UL 181B.

M astic sealants and mesh.

I Sedants shal comply with UL 181, UL 181A, or UL 181B, and be
nontoxic and water resistant.

il Sedants for interior applications shdl pass ASTM tests C 731
(extrudability after aging) and D 2202 (dump test on vertica surfaces),
incorporated herein by reference.

ii. Sedants for exterior gpplications shal pass ASTM tests C 731, C 732
(artificial weathering test), and D 2202, incorporated herein by reference.

iv. Sed ants and meshes shall be rated for exterior use.

Pressure-sengtive tape. Pressure-sengtive tapes shal comply with UL 181, UL
181A, or UL 181B.

Drawbands used with flexible duct.

I Drawbands shdl be ether stainless-sted worm-drive hose clamps or UV-
resstant nylon duct ties.

il Drawbands shdl have a minimum tensile strength rating of 150 pounds.

ii. Drawbands shdl be tightened as recommended by the manufacturer with
an adjustable tensoning tool.

Aerosol-sealant closures.

I Aerosol sedants shal meet the gpplicable requirements of UL 181, 181A,
or 181B and be gpplied according to manufacturer specifications.

il Tapes or magtics used in combination with aerosol sealing shal meet the
requirements of this section.
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125 - 129

SECTION 125 — Reserved.

SECTION 126 — Reserved.

SECTION 127 — Reserved.

SECTION 128 — Reserved.

SECTION 129 — Reserved.
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SUBCHAPTER 4

NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL
OCCUPANCIES—MANDATORY REQUIREMENTSFOR LIGHTING

SYSTEMSAND EQUIPMENT

SECTION 130-LIGHTING SYSTEMSAND EQUIPMENT—GENERAL

@

(b)

Except as provided in Subsection (b), the desgn and ingtdlation of dl lighting systems and
equipment in nonresidential, high-rise resdentia, and hotel/moted buildings subject to Title 24, Part
6, shall comply with the applicable provisons of Sections 131 through 139.

The desgn and ingdlation of dl lighting systems and equipment in high-rise resdentia living
quarters and in hotel/motel guest rooms shal comply with the following:

1.

Luminaires for generd lighting in kitchens shdl have lamps with an efficacy of not lessthan
40 lumens per watt. A luminaire which is the only lighting in a kitchen will be consdered
generd lighting. Generd lighting shall be controlled by the most accessible switch(es) in
the kitchen.

Additiond luminaires to be used only for specific decorative effects need not meet this
requirement.

Each room containing a water closet shal have at least one luminaire with lamps with an
efficacy of not less than 40 lumens per watt. If there is more than one luminare in the
room, the high efficacy luminaire shall be switched a an entrance to the room. The
efficacy requirement may be met by ingtaling the luminaire meeting this requirement in an
adjacent room that has complementary plumbing fixtures.

Luminairesingtaled to meet the 40 lumens per watt requirements of Subsection 1 or 2 shdl
not contain medium base incandescent lamp sockets, and shall be on separate switches
from any incandescent lighting.

All incandescent lighting fixtures recessed into insulated ceilings shall be gpproved for zero-
clearance insulation cover (IC) by Underwriters Laboratories or other testing/rating
laboratories recognized by the International Conference of Building Officids.

EXCEPTION to Section 130 (b): Upto 10 percent of the guest roomsin a hotel/motel need not comply.
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SECTION 131 -LIGHTING CONTROLSTHAT MUST BE INSTALLED

@ Area Contrals.
1 Each area enclosed by celling-height partitions shall have an independent switching or
control device. Thisswitching or control device shdl be:
A. Readily accessible; and
B. Located so that a person using the device can see the lights or area controlled by
that switch, or so that the area being lit is annunciated; and
C. Manualy operated, or automaticaly controlled by an occupant-sensing device that
meets the requirements of Section 119 (d).
2. Other devices may be ingtdled in conjunction with the switching or control device provided
that they:
A. Permit the switching or control device to override the action of dl other devices;
and
B. Reset the mode of any automatic system to norma operation without further
action.
EXCEPTION 1to Section 131 (a): Up to one-haf watt per square foot of lighting in any areawithin a building that
must be continuoudly illuminated for reasons of building security or emergency egress, if:
A. The area is designated a security or emergency egress area on the plans and specifications submitted to the
enforcement agency under Section 10-103 (a) (2) of Title 24, Part 1; and
B. The areais controlled by switches accessible only to authorized personnd.
EXCEPTION 2to Section 131 (a): Public areas with switchesthat are accessible only to authorized personnd.

(b) Controls to Reduce Lighting. The generd lighting of any enclosed space 100 square feet or
larger in which the connected lighting load exceeds 1.0 watts per square foot for the space as a
whole, and that has more than one light source (luminaire), shall be controlled so that the load for
the lights may be reduced by a least one haf while maintaining a reasonably uniform leve of
illuminance throughout the area. A reasonably uniform reduction of illuminance shdl be achieved
by:
1 Controlling al lamps or luminaireswith dimmers; or
2. Dud switching of aternate rows of luminaires, alternate luminaires, or dternate lamps; or
3. Switching the middle lamps of three lamp luminaires independently of the outer lamps; or
4. Switching each luminaire or each lamp.
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EXCEPTION 1to Section 131 (b): Lightsin areasthat are controlled by an occupant-sensing device that meets the
requirements of Section 119 (d).

EXCEPTION 2to Section 131 (b): Lightsin corridors.

EXCEPTION 3 to Section 131 (b): Lightsin aress that are controlled by an automatic time switch control device
that has atimed manual override available at each switch location required by Section 131 (a) and that controls only
thelightsin the area enclosed by ceiling-height partitions.

Daylit Areas. Daylit areas in any enclosed space greater than 250 square feet shall meet the
requirements of Items 1 and 2 below

1 Such areas shdl have at least one control that:
A. Controls only luminairesin the daylit area; and

B. Controls at least 50 percent of the lamps or luminares in the daylit areg, in a
manner described in Section 131 (b) 1 through 4, independently of al other lamps
or luminaires in the enclosed space. The other luminaires in the enclosed space
may be controlled in any manner alowed by Section 131 (b) 1 through 4.

2. Such areas shdl have controls that control the luminares in each verticdly daylit area
separately from the luminairesin each horizontaly daylit area

EXCEPTION 1 to Section 131 (¢): Daylit areas where the effective aperture of glazing is equa to or less than 0.1
for vertical glazing and 0.01 for horizontal glazing.

EXCEPTION 2 to Section 131 (c): Daylit areas where existing adjacent structures or natural objects obstruct
daylight to the extent that effective use of daylighting is not feasible.

Shut-off Controls.

1 For every floor, dl interior lighting systems shal be equipped with a separate automatic
control to shut off the lighting. This automatic control shal meet the requirements of
Section 119 and may be an occupancy sensor, automatic time switch, or other device
capable of automatically shutting off the lighting.

EXCEPTION 1to Section 131 (d) 1: Buildings or separately metered spaces of less than 5,000 square feet
of conditioned space.

EXCEPTION 2to Section 131 (d) 1: Where the system is serving an area that must be continuoudly lit, or
lit in amanner requiring manua operation of the lighting.

EXCEPTION 3to Section 131 (d) 1: Lighting in corridors, guest rooms, and lodging quarters of high-rise
residentia buildings and hotel/motels.

EXCEPTION 4 to Section 131 (d) 1: Up to one-half watt per square foot of lighting in any area within a
building that must be continuoudly illuminated for reasons of building security or emergency egress, if:

A. The area is designated a security or emergency egress area on the plans and specifications
submitted to the enforcement agency under Section 10-103 (a) 2 A of Title 24, Part 1; and
B. The areais controlled by switches accessible only to authorized personnd.
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2. If an automatic time switch control device is ingtalled to comply with Section 131 (d) 1, it
shall incorporate an override switching device that:

A. Is readily accessible; and

B. Islocated so that a person using the device can see the lights or the area controlled
by that switch, or so that the areabeing lit is annunciated; and

C. Is manually operated; and

D. Allows the lighting to remain on for no more than two hours when an override is
initisted; and

E. Controls an area not exceeding 5,000 square feet.
EXCEPTION to Section 131 (d) 2 D: In malls and arcades, auditoriums, single tenant retail
paces, indudtrid facilities, and arenas, where captive-key override is utilized, override time may
exceed two hours.
EXCEPTION to Section 131 (d) 2 E: In mals and arcades, auditoriums, single tenant retail
gpaces, industrid facilities, and arenas, the area controlled may not exceed 20,000 square feet.

3. If an automatic time switch control device is ingtalled to comply with Section 131 (d) 1, it

shall incorporate an automatic holiday "shut-off" feature that turns off al loads for at least
24 hours, then resumes the normally scheduled operation.

EXCEPTION to Section 131 (d) 3: Retal stores and associated mdls, restaurants, grocery stores,
churches, and theaters.

(e Display Lighting. Display lighting shdl be separately switched on circuits that are 20 amps or

less.

Q) Exterior Lighting. Exterior lighting controlled from a lighting pand within the building shal be
controlled by a directiona photocell or astronomica time switch that automatically turns off the
exterior lighting when daylight is available.

EXCEPTION to Section 131 (f): Lighting in parking garages, tunnels, and large covered areas that require
illumination during daylight hours.
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132
SECTION 132 -REQUIREMENTSFOR LIGHTING CIRCUITING

Thefollowing shal be tandem wired and shdl not use single lamp ballasts:

@ Pairs of one-lamp or three-lamp recessed fluorescent luminaires that are (1) on the same switch
control, (2) in the same area, and (3) within 10 feet of each other in accessible celling spaces, and

(b) Continuous mounted pendant and continuous surface mounted luminaires.

EXCEPTION 1to Section 132: Fluorescent lighting luminaires that use el ectronic high frequency ballasts.

EXCEPTION 2 to Section 132: Single lamp ballasts may be used for odd lamp quantities or in conjunction with emergency
battery-ballast unitsin even-numbered lamp luminaires.

EXCEPTION to Sections 131 and 132 Exit signs and illumination subject to Section 1012 or 1013 of the Cdlifornia
Building Code, and lighting whose switching is regulated by Article 700 of the California Electrical Code (Title 24, Part 3).
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SECTION 133 — Reserved.

SECTION 134 — Reserved.

SECTION 135 — Reserved.

SECTION 136 — Reserved.

SECTION 137 — Reserved.

SECTION 138 — Reserved.

SECTION 139 — Reserved.
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SUBCHAPTER 5
NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL
OCCUPANCIES—PERFORMANCE AND PRESCRIPTIVE COMPLIANCE
APPROACHESFOR ACHIEVING ENERGY EFFICIENCY

SECTION 140 - CHOICE OF PERFORMANCE AND PRESCRIPTIVE APPROACHES

The envelope and the space-conditioning, lighting, and service water-hesting systems of al nonresidentid,
high-rise resdentia, and hotel/motd buildings subject to Title 24, Part 6, shal be designed, constructed,
and ingtdled ether:

@ Perfor mance Approach — to use no more source energy from depletable sources than the energy
budget, calculated according to Section 141; or

(b) Prescriptive Approach — in accordance with dl the gpplicable requirements of Sections 142
through 146.

SECTION 141 - PERFORMANCE APPROACH: ENERGY BUDGETS.

In order to meet the energy budget, a proposed building's use of source energy calculated under Subsection
(b) must be no greater than the energy budget cal culated under Subsection (a).

@ Energy Budget. The energy budget for a proposed building is the sum of the space-conditioning,
lighting, and service water-heating budgets in Subdivisons 1, 2, and 3 of this subsaction, expressed
in Btu per square foot of conditioned floor area per year.

1 Space-conditioning budget. The space-conditioning budget is the source energy used for
gpace conditioning in astandard building in the climate zone in which the proposed building
is located, calculated with a method approved by the commission (expressed in Btu per
square foot of conditioned floor area per year), and assuming that:

A. The standard building has space heating, Space cooling, and ventilation systems that
meet, but do not exceed, the minimum efficiency requirements of Sections 111 and
112, and the requirements of Section 144; and

B. The performance of the roof/ceiling, wals, floors and soffits, windows, and
skylights is equd to an gpplicable vaue using the same assembly type from Table
1-1 or 1-J, and

C. The zoning, the orientation of each building feature, and the gross envelope areas

of the standard building are the same as in the proposed building; and
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D. The window area of the standard building is the greater of (1) or (2): (1) the
window area of the proposed building excluding the window area in demising
wals, or 40 percent of the gross exterior wall area of the standard building,
whichever isless; or (2) sx feet times the display perimeter; and

E. The skylight area of the standard building is the same as in the proposed building,
or is five percent of the gross exterior roof/ceiling area of the standard building,
whichever isless.

2. Lighting budget. The lighting budget is the source energy used for lighting in a standard
building calculated with a method approved by the commission (expressed in Btu per
square foot of conditioned floor area per year), and assuming that:

A. The lighting power densty of the standard building, for areas where no lighting
plans or specifications are submitted for permit and the occupancy of the building is
known, is the maximum alowed lighting power dendity caculated according to
Section 146 (b) 1; and

B. The lighting power density of the standard building, for areas where no lighting
plans or specifications are submitted for permit, and the occupancy of the building
isnot known, is 1.2 watts per square foot; and

C. The lighting power dengity of the standard building, for areas where lighting plans
and specifications are being submitted for permit, is the maximum alowed lighting
power density calculated according to Section 146 (b) 1, 2, or 3

3. Service water-heating budget. The service water-heating budget is the source energy
used for service water heating in a standard building in the climate zone in which the
proposed building is located, caculated with a method approved by the commission
(expressed in Btu per square foot of conditioned floor area per year), and assuming that the
standard building has a service water-heating system that meets, but does not exceed, the
applicable requirements of Sections 111, 113, and 123.

(b) Source Energy Use of Proposed Building. The source energy use of a proposed building is the
sum of the space-conditioning, lighting, and service water-hegating source energy use calculated in
Subdivisons 1, 2, and 3 of this subsection, using the same ACM used to cdculate the budget under
Subsection (@), and expressed in Btu per square foot of conditioned floor area per year. If any
feature of the proposed building, including, but not limited to, the envelope or the space-
conditioning, lighting, or service water-heating system, is not included in the building permit
application, the energy performance of the feature shall be assumed to be that of the corresponding
feature caculated in Subsection (a).

1 Space-conditioning source energy use. The space-conditioning source energy use shdl
be caculated by:

A. Using amethod gpproved by the commission; and
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B. Using the proposed building's space hegting, space cooling, lighting, and ventilation
sysems, roof and celing, walls, floors and soffits, opague envelope aress,
windows, skylights, zoning, and orientation, as shown on the plans and
gpecifications submitted in the building permit application under Section 10-103 of
Title 24, Part 1.

Lighting source energy use. The lighting source energy use shall be calculated using a
method gpproved by the commisson, and using the actud lighting power dengty
caculated under Section 146 (@), including reduction of wattage through controls.

Service water-heating source energy use. The service water-heating source energy use
shdl be caculated using a method gpproved by the commission, and using the proposed
building's actua service water-heating system.

(© Calculation of Budget and Energy Use. When caculating the energy budget under Subsection
(8) and the source energy use under Subsection (b), dl of the following rules shal apply:

1.

Methodology. The methodology, computer programs, inputs, and assumptions approved
by the commission shdl be used.

Energy included. All energy from depletable sources used for space conditioning,
lighting, and service water hegting shdl be included.

Energy excluded. Thefollowing energy shdl be excluded:
A. Process|oads; and

B. Loads of redundant or backup equipment, if the plans submitted under Section 10-
103 of Title 24, Part 1, show controls that will dlow the redundant or backup
equipment to operate only when the primary equipment is not operating, and if
such controls are ingtaled; and

C. Recovered energy; and

D. Additiona energy use caused soldly by outside air filtration and treatment for the
reduction and treatment of unusual outdoor contaminants with fina pressure drops
more than one-inch water column. Only the energy accounted for by the amount
of the pressure drop that is over one inch may be excluded.

U-values. U-vaues shdl be caculated asfollows:

A. All building components. The U-vaue of al building components shal be
caculated to three decimd places; the caculations shall assume till ingde air and a
15 miles per hour outsde ar velocity, or other assumptions approved by the
commission.
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B. Wood-framed assemblies. U-vadues for wood-framed assemblies shdl be
cdculated usng the pardld path method listed in ASHRAE Handbook, 1993,
Fundamentals Volume, Chapter 22, with framing factors approved by the
commission.

C. Metal-framed assemblies. U-vdues for metd-framed assemblies shdl be
caculated using the zone method listed in ASHRAE Handbook, 1993,
Fundamentals VVolume, Chapter 22, or a method approved by the commission.

D. Fenestration. U-vauesfor fenestration shal be determined asfollows;

I For field-fabricated fenestration products, U-vaues shdl include the effects
of framing and shdl be determined usng NFRC procedures or default
values as st forth in Section 116; or

ii. For manufactured windows, U-values shall be as certified under Section
116; or

ii. Using amethod approved by the commission.

E. Masonry assemblies. U-vaues for masonry assemblies shdl be caculated usng
the transverse isotherma planes method listed in ASHRAE Handbook, 1993,
Fundamentals VVolume, Chapter 22, or a method approved by the commission.

F. Other. U-vaues for components not listed in this subsection shall be caculated
using a method approved by the commission.

Solar heat gain coefficients. Solar heat gain coefficients shdl be determined using
Nationa Fenestration Rating Council's NFRC 200 (1995), as st forth in Section 116, and
shall not be adjusted for the effects of interior or exterior shading devices.

Visble light transmittance. Visble light transmittance shal be determined using the
vaues lised in ASHRAE Handbook, 1993, Fundamentals Volume, Chapter 27, or
manufacturers literature, and shall be adjusted for the effects of framing and interior or
exterior shading devices.
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SECTION 142 - PRESCRIPTIVE APPROACH

In order to comply with the prescriptive gpproach under this section, a building shal be designed with and
ghall have congtructed and ingtalled:

@ A building envelope that complies with Section 143 (a) or 143 (b);

(b) A space-conditioning system that complies with Section 144;

(© A service water-heating system that complies with Section 145; and

(d) A lighting system that complies with Section 146.

SECTION 143 - PRESCRIPTIVE REQUIREMENTS FOR BUILDING ENVELOPES

A building complies with this section by being designed with and having constructed and installed either (1)
envelope components that comply with each of the requirements in Subsection (@) for each individud
component, or (2) an envelope that complies with the overdl requirements in Subsection (b). When
making caculations under Subsection (@) or (b), dl of the rules listed in Section 141 (¢) 1, 4, and 5 shdl

aoply.

@ Envelope Component Approach.

1.

Exterior roofs and cellings. Exterior roofs and cellings shdl have ether an instdled
insulation R-vaue no less than, or an overdl assembly U-vadue no greater than, the
goplicablevaduein Table 1-H or 1-I.

Exterior walls. Exterior wals shall have either an ingtaled insulation R-vaue no less than,
or an overdl assembly U-value no greater than, the gpplicable value in Table 1-H or 1-1.

Demising walls. The opague portions of framed demising walls in nonresidentia buildings
shal have insulation with an ingtalled insulation R-vaue no less than R-11 between framing
members.

External floors and soffits. Externd floors and offits shdl have ether an indaled
insulation R-vaue no less than, or an overdl assembly U-vdue no greater than, the
goplicablevauein Table 1-H or 1-I.

Windows. Windows shal:

A. Have an area no greater than 40 percent of the gross exterior wall area, or Six feet
times the display perimeter, whichever is greater; and

EXCEPTION to 143 (a) 5 A: Window area in demising walls is not counted as part of the
window area for this requirement. Demising wall areais not counted as part of the gross exterior
wall area or display perimeter.
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B. Have a U-vaue no greater than the gpplicable vaue in Table 1-H or 1-1; and

C. Have ardative solar heat gain, excluding the effects of interior shading, no greater
than the applicable vadue in Table 1-H or 1-1. The relative solar heat gain of
windowsis:

I The solar heat gain coefficient of the windows;, or

il Relative solar heat gain as cdculated by Equation (1-B), if an overhang
extends beyond both sdes of the window jamb a distance equa to the
overhang projection.

EXCEPTION to Section 143 (a) 5C: The applicable "north" value for relative solar heat gainin
Table 1-H or 1-1 shdl be used for windows:

A. That arein the first story of exterior walls that form adisplay perimeter; and
B. For which codesrestrict the use of overhangs to shade the windows.

EQUATION (1-B)—RELATIVE SOLAR HEAT GAIN EQUATION

6 20
RSHG = SHeC, ~ d+ 2 410y
8 vV ¢eVagyg

WHERE:

RHG = Rdative solar heat gain.

HGC,in =  Solar heat gain coefficient of the window.

H =  Horizontd projection of the overhang from the surface of the window in feet, but no
greater than V.

\% =  Veticd distance from the window sill to the bottom of the overhang, in feet.

a =  -041 for north-facing windows, -1.22 for south-facing windows, and -0.92 for east- and
west-facing windows.

b =  0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east- and

west-facing windows.

6. Skylights. Skylights shall:
A. Have an area no greater than five percent of the gross exterior roof area; and

EXCEPTION to Section 143 (a) 6 A: Atria over 55 feet high shall have a skylight area no
greater than 10 percent of the gross exterior roof area.

B. Have a U-vaue no greater than the gpplicable vaue in Table 1-H or 1-1; and

C. Have a solar heat gain coefficient no greater than the applicable vaue in Table 1-H
or 1-1.

7. Exterior doors. Exterior doors have no R-vaue, U-value, or area requirements.
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143 (a) TABLE 1-H

TABLE 1-H—PRESCRIPTIVE ENVELOPE CRITERIA
FOR NONRESIDENTIAL BUILDINGS
(Except high-riseresidential buildings and guest rooms of hotel/motel buildings)

CLIMATE ZONES

63

1,16 2-5 6-10 11-13 14,15
Roof/Celling
R-vaue or 19 19 11 19 19
U-vaue 0.057 0.057 0.078 0.057 0.057
Wall
R-vaue or 13 11 11 13 13
U-vdue
Wood frame 0.084 0.092 0.092 0.084 0.084
Metd frame 0.182 0.189 0.189 0.182 0.182
Masg/7.0£ HC<15.0 0.340 0.430 0.430 0.430 0.430
Mass/15.0eHC 0.360 0.650 0.690 0.650 0.400
Other 0.084 0.092 0.092 0.084 0.084
Floor /Soffit
R-vaue or 19 11 11 11 11
U-vdue
Mass/7.0eHC 0.097 0.158 0.158 0.097 0.158
Other 0.050 0.076 0.076 0.076 0.076
Windows
U-vaue 0.72 123 123 0.72 0.72
Redative solar heat gain
North 0.77 0.82 0.82 0.77 0.77
Nonnorth 0.50 0.62 0.62 0.50 0.50
Skylights
U-vaue 0.85 131 131 0.85 0.85
Solar hest gain coefficient
Transparent 0.44 0.61 0.61 0.44 0.44
Trand ucent 0.70 0.75 0.75 0.70 0.70
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143 (a) TABLE 1-1 — 143 (b) 1

TABLE 1-—PRESCRIPTIVE ENVELOPE CRITERIA FOR HIGH-RISE

RESIDENTIAL BUILDINGS AND GUEST ROOM S
OF HOTEL/MOTEL BUILDINGS

CLIMATE ZONES
1,16 2-5 6-10 11-13 14, 15
Roof/Celling
R-vaueor 30 19 19 30 30
U-vaue 0.037 0.051 0.051 0.037 0.037
wall
R-vaueor 19 11 11 13 13
U-vdue
Wood frame 0.063 0.092 0.092 0.084 0.084
Metd frame 0.140 0.181 0.181 0.175 0.175
Mass/7.0£ HC<15.0 0.340 0.430 0.430 0.430 0.430
Mass/15.06eHC 0.360 0.650 0.690 0.650 0.400
Other 0.063 0.092 0.092 0.084 0.084
Floor /Soffit
R-vaueor 19 11 11 11 11
U-vdue
Mass/7.0EHC 0.097 0.158 0.158 0.097 0.097
Other 0.050 0.076 0.076 0.076 0.076
Raised concrete R-vaue 8 * * * *
Windows
U-vaue 0.72 123 123 0.72 0.72
Redative solar heat gain
North 0.77 0.82 0.82 0.77 0.77
Nonnorth 0.77 0.82 0.62 0.50 0.50
Skylights
U-vaue 0.85 131 131 0.85 0.85
Solar hest gain coefficient
Transparent 0.44 0.61 0.61 0.44 0.44
Tranducent 0.70 0.75 0.75 0.70 0.70

* Required insulation levelsfor concrete raised floors are R-8 in Climate Zones 2, 11, 13, and 14;
R-4in Climate Zones 12 and 15, and R-0 in Climate Zones 3 through 10.

(b) Overall Envelope Approach.

1.

Overall heat loss. The overdl hest loss (HL) of the overdl envelope of the proposed
building, HL o as calculated with Equation (1-D), shal be no greater than the overall hest
loss of a standard building, HLyq as calculated with Equation (1-C). In making the
cadculaions, it shall be assumed that the orientation and area of each envelope component
isthe same asin the proposed building.
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143 (b) 1 EQUATION 1-C

EQUATION (1-C)—STANDARD BUILDING HEAT LOSS EQUATION

nw

[o]
HLy =a

i=1

WHERE:
HLa =

nW, nR,
nG, nF

(Au” U )+ 8 (An" Up )+ 8 (A7 uRigd)+5: (A uGigd)+§1: (A Us.)

i=1 i=1

Overall heat loss of the standard building (in Btwh-°F).

Each wdl type and orientation, floor/soffit type, roof/celling type, window type and
orientation, or skylight type for the standard building.

Number of components of the applicable envelope feature.

Exterior wall area on the north, east, south, and west orientations of the proposed building (in
ft.%) plus the window area on that orientation of the proposed building, minus As. The
standard building has as many walls in each orientation as there are HC categories in that
orientation of the proposed building.

Exterior floor/soffit area of the proposed building (in ft.%). The standard building has as many
floorg/soffits as there are HC categoriesin the floors/soffits of the proposed building.

Exterior roof/ceiling area of the proposed building (in ft.%) plus the skylight area of the
proposed building, less Ag.

Window area of each type on the north, east, south, and west orientations of the standard
building (in ft.?). If the total window wall ratio of the proposed building is more than 40
percent, the total window area is the greater of (a) 40 percent of the gross exterior wall area,
or (b) sx feet times the display perimeter. The window area of each type and on each
orientation of the standard design shall be decreased in proportion to the areain the proposed
design according to one of the following formulas as gpplicable:

%Abi— roj O, ,
(a) i - adj = AI 040 otal - proj
Ab d gpbtota]—propﬂ AMtaJ Prop
e A. o]
B A P orp 2. (6 Display Perimeter)

gpbtota] - prop 2

If the total window area of the proposed building is less than 10 percent of the gross
exterior wall area, the window area of each type and on each orientation of the standard
design shall be increased in proportion to the areain the proposed design according to the
following formula
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143 (b) 1L EQUATION 1-C

e AGi- rop O , ,
As.og =85 % 010" Ayga.
adj é Ar:,tota|- rop p otal - prop
WHERE:

Ac =  Adusted window area of each type on the north, east, south, and west
orientations (in ft.?).

Ason =  Actud proposed window area of each type in the respective orientation
(in ft2).

Accitren =  Totd actual proposed window area of the proposed building (in ft.2).

At e =  Tota actua proposed gross exterior wall area of the proposed building
(in ft2).

As =  Skylight areaof the standard building for each skylight type (in ft.%). Thetota skylight areain

the standard building is equal to the total skylight area of the proposed building or five percent
of the gross exterior roof area (or, for atria over 55 feet high, 10 percent of the gross exterior
roof areq), whichever isless. If the tota skylight area of the proposed building is more than
five percent of the gross exterior roof area or more than 10 percent of the gross exterior roof
area for atria over 55 feet high, the skylight area of each type of the standard building shall be
decreased in proportion to the areain the proposed design according to the following formula:

A =g 2 010 A
for atriaover 55 feet high, and
Ag g = EZ’;% 005" Avs. o
for others, where;
Ass = Adjusted skylight area of each type (in ft.?).
Aio = Actua proposed skylight area of each type (in ft.?).
Awaswe = Total actual proposed skylight areaof the proposed building (in ft.%).
A on = Totaif a(Z:)tud proposed gross exterior roof area of the proposed building (in
1.).
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143 (b) 1 EQUATION 1-C —EQUATION 1-D

Uwsa = Theapplicablewal U-vauefor the corresponding A, from Table 1-H or 1-I.

U = Theapplicablefloor/soffit U-value for the corresponding A. from Table 1-H or 1-1.
U = Theapplicableroof/caling U-vaue for the corresponding A from Table 1-H or 1-I.
Usw = Thegpplicable window U-vaue for the corresponding As from Table 1-H or 1-1.
Uswe = Theapplicable skylight U-value for the corresponding As from Table 1-H or 1-1.

EQUATION (1-D)—PROPOSED BUILDING HEAT LOSSEQUATION

nF
[o]

HL op = Té:(A\M ’ vapmp)”La (AFJ ’ UFJW)”L%R (Aa' ’ Uapmp)”LgG (Abi ’ UGipmp)”LEaS (Aa ’ Uspmp)

=1 j=1 j=1 =1

WHERE:
HL,o = Overdl heat loss of the proposed building (in Btw/h-°F).

Each wall type and orientation, floor/soffit type, roof/celling type, window type and
orientation, or skylight type for the proposed building.

j

nW, nR,

nG, nF,

nS =  Asdetermined in Equation 1-C.

A, =  Exterior wal area on the north, east, south, and west orientations of the proposed
building (in ft.%). Each orientation has as many walls as there are HC categories.

A =  Exterior floor/soffit area of the proposed building (in ft%). There are as many
floorg/soffits as there are HC categories.

A = Exterior roof/ceiling area of the proposed building (in ft.?).

Ay = Window areafor each window type and orientation of the proposed building (in ft.%).

Aq =  Skylight areafor each skylight type of the proposed building (in ft.2).

U = Thewall U-vauefor the corresponding A.,.

Urpo = The floor/soffit U-vaue for the corresponding A:.

Urper = The roof/ceiling U-vaue for the corresponding As.

Ugep = The window U-vaue for the corresponding As.

Uspp = The skylight U-vaue for the corresponding As.
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143 (b) 2 - EQUATION 1-E

2. Overall heat gain. The overdl heat gain of the overal envelope of the proposed building,
HG,,, as calculated with Equation (1-F), shall be no greater than the overal heat gain of the
overdl envelope of astandard building, HG,, as caculated with Equation (1-E). In making
the caculations, it shal be assumed that the orientation and area of each envelope
component of the standard building are the same asin the proposed building.

EQUATION (1-E)—STANDARD BUILDING HEAT GAIN EQUATION

nw
[o]

HGy = & (Ay " Uy, " TR+

i=1

nG
o]

1
=

+
Qoz

1
=

oz T Qo

1
=

+ &(A Vs,

=
B

(A:i “Ug, TE)'*'%Z(AW “Ug, TE)
(A Us, " TF)+& (WE,~ A, RHG,, ) &F

i=1

(WF,~ A" SHGC,, )" sF

UR'SId

UGiSd

USsd

Overdl hesat gain of the standard building (Btwh).

Asdetermined in Equation 1-C.

Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.
Asdetermined in Equation 1-C.

Asdetermined in Equation 1-C.

July 1, 1999



143 (b) 2 EQUATION 1-E —EQUATION 1-F

RSHGeu =  Theapplicable rdative solar heat gain for the corresponding As, from Table 1-H or 1-1
(unitless).
W, WF, =  The gpplicable weighting factor for each orientation of the standard building, from
Table 1-K (unitless).
WF = The applicable weghting factor for skylight of the standard building, from
Table 1-K (unitless).
HGCCsus =  Theapplicable solar heat gain coefficient for the corresponding As, from Table 1-H or
1-1 (unitless).
F =  Thesolar factor from Table 1-J.
TR =  Thetemperature factor from Table 1-J.

EQUATION (1-F)—PROPOSED BUILDING HEAT GAIN EQUATION

W F

>
=}

EUS ENTNES R (PRS0 ¥ (PRTAE
i= i=
& g &
+ 3 (Abj U T ) +3 (Aa T TFJ.) +3 (WFGJ. " A, SHGC, OHFJ.) &
j=1 j=1 =
gS
+a (WF Ay~ SHG apmp) S
i=1
WHERE:
HG.., = Oveal heat gain of the proposed building (Btwh).
] = Asdetermined in Equation 1-D.
nW, nR,
nG, nF,
nS = Asdetermined in Equation 1-D.
A, = Asdetermined in Equation 1-D.
A = Asdeermined in Equation 1-D.
A, = Asdetermined in Equation 1-D.
A = Asdetermined in Equation 1-D.
Aq = Asdeermined in Equation 1-D.
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143 (b) 2 EQUATION 1-F

Ui = Asdetermined in Equation 1-D.
Usino = Asdetermined in Equation 1-D.
U = Asdetermined in Equation 1-D.
Uspo = Asdetermined in Equation 1-D.
Uspop = Asdetermined in Equation 1-D.
HGC; = Thesolar heat gain coefficient for the corresponding A (unitless)
HGC; = Thesolar heat gain coefficient for the corresponding A, (unitless).
OHF, = The overhang factor for the corresponding A (unitless).
OHF, =1+ aH/V + b(H/\V)?
WHERE:
H = Horizonta projection of an overhang from the surface of the window, no greater
than V, in feet.
V = Veticd disance from the window sl to the bottom of the overhang, in feet.
a = -041 for north-facing windows, -1.22 for south-facing windows, and -0.92 for
eadt- and west-facing windows.
b = 0.20 for north-facing windows, 0.66 for south-facing windows, and 0.35 for east-
and west-facing windows.
WF, = The applicable weighting factor for each orientation of the building, from Table 1-K
(unitless).
WF, = The applicable weighting factor for skylight of the proposed building, from Table 1-K
(unitless).
F = Thesolar factor from Table 1-J.
TF, = Thetemperature factor from Table 1-J.
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143 (b) 2 TABLE 1-J-TABLE 1-K

TABLE 1-J—TEMPERATURE AND SOLAR FACTORS

TEMPERATURE FACTOR (TF)
Envelope Construction SOLAR FACTOR (SF)
CLIMATE ZONE Light Mass Medium Mass | Heavy Mass (Btu/hr. x ft.2)
1 14 3 1 128
2 40 30 28 126
3 28 18 16 126
4 32 22 20 125
5 27 17 15 124
6 28 18 16 123
7 27 17 15 123
8 33 23 21 123
9 42 31 29 123
10 45 35 33 123
11 49 38 36 127
12 45 34 32 126
13 45 35 33 125
14 52 42 40 125
15 55 45 43 123
16 34 23 21 128

Light Mass: Heat Capacity < 7 Btu/ft.>-°F
Medium Mass. Heat Capacity >= 7 and <15 Btu/ft.>-°F
Heavy Mass. Heat Capacity >= 15 Btu/ft.>-°F

TABLE 1-K—GLAZING ORIENTATION WEIGHTING FACTORS (WFg) & (WFy)

CLIMATE ZONES

1,16 2-5 6-10 11-13 14, 15
North 0.63 0.52 0.34 0.42 0.67
East 114 1.05 1.02 1.27 1.08
South 0.99 124 131 114 112
West 1.24 1.19 1.34 117 1.13
Skylight 2.54 2.74 2.30 254 245
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144 (a) — (b) 5

SECTION 144 — PRESCRIPTIVE REQUIREMENTS FOR SPACE-CONDITIONING
SYSTEMS

A building complies with this section by being designed with and having constructed and installed a space-
conditioning system that meets the requirements of Subsections (a) through (g).

@ Sizing and Equipment Selection. Mechanicad heating and mechanica cooling equipment shal be
the smdlest sze, within the available options of the desired equipment line, necessary to meet the
design heating and cooling loads of the building, as calculated according to Subsection (b).

EXCEPTION 1 to Section 144 (a): Where it can be demonstrated to the satisfaction of the enforcing agency that
oversizing will not increase building source energy use.

EXCEPTION 2 to Section 144 (a): Standby equipment with controls that alow the standby equipment to operate
only when the primary equipment is not operating.

EXCEPTION 3 to Section 144 (a): Multiple units of the same equipment type, such as multiple chillers and
boilers, having combined capacities exceeding the design load, if they have controls that sequence or otherwise
optimally control the operation of each unit based on load.

(b) Calculations. In making equipment sizing caculations under Subsection (a), dl of the following
rules shdl apply:

1 Methodology. The methodologies, computer programs, inputs, and assumptions
gpproved by the commission shall be used.

2. Heating and cooling loads. Hesating and cooling system design loads shall be determined
in accordance with the procedures described in the ASHRAE Handbook, 1993,
Fundamentas VVolume, or as specified in amethod approved by the commission.

3. Indoor design conditions. Indoor design temperature and humidity conditions for genera
comfort gpplications shall be determined in accordance with ANSI/ASHRAE 55-1992 or
Chapter 8 of the ASHRAE Handbook, 1993, Fundamentals Volume, except that winter
humidification and summer dehumidification shal not be required.

4, Outdoor design conditions. Outdoor design conditions shall be sdlected from ASHRAE
publication SPCDX: Climatic Data for Region X, Arizona, Cdifornia, Hawaii, and
Nevada, 1982. Hesating design temperatures shal be no lower than the temperature listed
in the Winter Median of Extremes column. Cooling design dry bulb temperatures shdl be
no greater than the temperature listed in the Summer Design Dry Bulb 0.5 percent column.
Cooling design wet bulb temperatures shall be no greater than the temperature listed in the
Summer Design Wet Bulb 0.5 percent column.

5. Ventilation. Outdoor air ventilation loads shal be cdculated using the ventilation rates
required in Section 121.
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10.

11

12.

13.

144 (b) 6 —(c)

Envelope. Envelope heating and cooling loads shdl be caculated usng envelope
characterigtics, including square footage, thermal conductance, solar heat gain coefficient
or shading coefficient, and air leakage, consstent with the proposed design.

Lighting. Lighting loads shall be based on actua design lighting levels or power densities
congstent with Section 146.

People. Occupant dendity shall be based on the expected occupancy of the building and
shdl be the same as determined under Section 121 (b) 2 B, if used. Sensble and latent heat
gains shal be as listed in ASHRAE Handbook, 1993, Fundamentas Volume, Chapter 26,
Table 3.

Process loads. Loads caused by a process shal be based upon actuad information on the
intended use of the building.

Miscellaneous equipment. Equipment loads shdl be caculated usng design data
compiled from one or more of the following sources:

A. Actud information based on the intended use of the building; or

B. Published data from manufacturer's technica publications and from technical
societies, such asthe ASHRAE Handbook, 1995; HVAC Applications VVolume; or

C. Other data based on the designer's experience of expected loads and occupancy
patterns.

Internal heat gains. Interna heat gains may be ignored for heating load cdculations.

Safety factor. Design loads may be increased by up to 10 percent to account for
unexpected loads or changesin space usage.

Other loads. Loads such as warm-up or cool-down shdl be caculated from principles
based on the heat capacity of the building and its contents, the degree of setback, and
desired recovery time; or may be assumed to be no more than 30 percent for heating and
10 percent for cooling of the steady-state design loads. The steady-state load may include
asafety factor in accordance with Section 144 (b) 12.

Power Consumption of Fans. Each fan system used for comfort space conditioning with a total
fan power index over 25 horsgpower shdl meet the requirements of Item 1 or 2 below, as
goplicable. Totd fan system power demand equals the sum of the power demand of dl fansin the
system that are required to operate at design conditions in order to supply air from the heating or
cooling source to the conditioned space, and to return it back to the source or to exhaudt it to the
outdoors, however, totd fan system power demand need not include the additional power demand
caused soldy by ar treatment or filtering systems with find pressure drops more than one-inch
water column (only the energy accounted for by the amount of pressure drop that is over one inch
may be excluded), or fan system power caused solely by process |oads.
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144 (c) 1—(d) 3

1 Congtant volume fan systems. The totd fan power index of each fan system at design
conditions shal not exceed 0.8 waitts per cfm of supply arr.

2. Variableair volume (VAV) sysems.

A. The totd fan power index of each fan system at design conditions shal not exceed
1.25 watts per cfm of supply air; and

B. Individud VAV fans with motors over 25 horsepower shal meet one of the
following:

I The fan motor shdl be driven by a mechanica or eectricd variable speed
drive.

il Thefan shal be avane-axid fan with variable pitch blades.

ii. For prescriptive compliance, the fan motor shdl include controls that limit
the fan motor demand to no more than 30 percent of the total design
wattage a 50 percent of design air volume when dtatic pressure set point
equas 1/3 of the total desgn datic pressure, based on certified
manufacturer's test data

3. Air-treatment or filtering sysems. For systems with air-treatment or filtering systems,
caculate the adjusted fan power index using the following equation:

Adjusted fan power index = Fan power index x Fan Adjustment

: &P, 0
Fan Adjustment = 1- g T
2

s:)f
WHERE:
F. = Airpressure drop across the air-treatment or filtering system.
P, = Totd pressure drop across the fan.

(d) Space-conditioning Zone Controls. Each space-conditioning zone shdl have controls that
prevent:

1. Rehesting; and
2. Recooling; and
3. Simultaneous provisons of heating and cooling to the same zone, such as mixing or

smultaneous supply of ar that has been previoudy mechanicaly heated and air that has
been previoudy cooled, either by cooling equipment or by economizer systems.
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EXCEPTION 1to Section 144 (d): Zones served by avariable air-volume system that is designed and controlled to
reduce, to a minimum, the volume of reheated, recooled, or mixed air supply. For each zone, this minimum volume
shdl be no greater than the largest of the following:

30 percent of the peak supply volume; or

The minimum required to meet the ventilation requirements of Section 121; or

0.4 cubic feet per minute (cfm) per square foot of conditioned floor area of the zone; or
300 cfm.

Dow»

EXCEPTION 2 to Section 144 (d): Zones with specia pressurization relationships or cross-contamination control
needs.

EXCEPTION 3 to Section 144 (d): Zones served by space-conditioning systems in which at least 75 percent of the
energy for reheating, or providing warm air in mixing systems, is provided from a Site-recovered or site-solar energy
source.

EXCEPTION 4 to Section 144 (d): Zonesin which specific humidity levels are required to satisfy process needs.

EXCEPTION 5to Section 144 (d): Zoneswith apeak supply-air quantity of 300 cfm or less.
Economizers.

1 Each individua cooling fan system that has a design supply capacity over 2,500 cfm and a
total mechanical cooling capacity over 75,000 Btw/hr. shdl include elther:

A. An air economizer capable of modulating outsde-air and return-air dampers to
supply 100 percent of the design supply ar quantity as outsde-air; or

B. A water economizer capable of providing 100 percent of the expected system
cooling load as cdculated in accordance with a method approved by the
commission, & outsde ar temperatures of 50°F dry-bulb/45°F wet-bulb and
below.

EXCEPTION 1 to Section 144 (e) 1: Where it can be shown to the satisfaction of the enforcing agency
that special outside air filtration and treatment, for the reduction and trestment of unusua outdoor
contaminants, makes compliance infeasible.

EXCEPTION 2 to Section 144 () 1: Where the use of outdoor air for cooling will affect other systems,
such as humidification, dehumidification, or supermarket refrigeration systems, so as to increase overal
building source energy use.

EXCEPTION 3to Section 144 (€) 1: Systems serving high-rise residential living quarters and hotel/motel
guest rooms.

EXCEPTION 4 to Section 144 (e) 1: Where it can be shown to the satisfaction of the enforcing agency

that the use of outdoor air is detrimental to equipment or materias in a space or room served by a dedicated
gpace-conditioning system, such as a computer room or telecommuni cations equipment room.

2. If an economizer isrequired by Subparagraph 1, it shdl be:

A. Designed and equipped with controls so that economizer operation does not
increase the building heeating energy use during normal operation; and
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B. Capable of providing partid cooling even when additiona mechanica cooling is
required to meet the remainder of the cooling load.

EXCEPTION to Section 144 (e) 2 A: Systemsthat provide 75 percent of the annual energy used
for mechanical heating from site-recovered energy or a site-solar energy source.

Q) Supply Air Temperature Reset Controls. Mechanica space-conditioning systems supplying
heated or cooled air to multiple zones shdl include controls that automatically reset supply-air
temperatures:

1 In response to representative building loads or to outdoor air temperature; and

2. By a least 25 percent of the difference between the design supply-air temperature and the
design room air temperature.

Air digtribution to zones that are likely to have constant loads, such as interior zones, shal be
designed for the fully reset supply temperature.

EXCEPTION 1to Section 144 (f): Systems that meet the requirements of Section 144 (d), without using Exception
1 or 2 to that section.

EXCEPTION 2to Section 144 (f): Where supply-air temperature reset would increase overal building energy use.

EXCEPTION 3to Section 144 (f): Zonesin which specific humidity levels are required to satisfy process needs.

(9) Electric Resstance Heating. Electric resstance hegting systems shal not be used for space
hesting.

EXCEPTION 1 to Section 144 (g): Where an electric-resistance heating system supplements a heating system in
which at least 60 percent of the annua energy requirement is supplied by site-solar or recovered energy.

EXCEPTION 2 to Section 144 (g): Where an electric-resistance heating system supplements a heat pump hesting
system, and the heating capacity of the heat pump is more than 75 percent of the design heating load calculated in
accordance with Section 144 (@) at the design outdoor temperature specified in Section 144 (b) 4.

EXCEPTION 3 to Section 144 (g): Where the total capacity of al eectric-resistance heating systems serving the
entire building is less than 10 percent of the total design output capacity of al heating equipment serving the entire
building.

EXCEPTION 4 to Section 144 (g): Where the total capacity of all dectric-resistance heating systems serving the
building, excluding those allowed under Exception 2, is no more than 3 kW.

EXCEPTION 5to Section 144 (g): Where an electric resstance hesting system serves an entire building that:

A. Isnot a high-rise residentia or hotel/motel building; and
B. Has a conditioned floor area no greater than 5,000 square feet; and
C. Has no mechanicd cooling; and
D. Is in an area where natura gas is not currently available and an extension of a natura gas system is
impractical, as determined by the natural gas utility.
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SECTION 145 — PRESCRIPTIVE REQUIREMENTS FOR SERVICE WATER-
HEATING SYSTEMS

@

(b)

Nonresidential and Hote/Motel Occupancies. A service water-heating system ingdled in a
nonresidentia or hotel/motel building complies with this section if it complies with the gpplicable
requirements of Sections 111, 113, and 123.

High-rise Resdential Occupancies. A sarvicewater heating system inddled in a high-rise
residentia building complies with this section if it complies with Section 151 (f) 8.

SECTION 146 — PRESCRIPTIVE REQUIREMENTSFOR LIGHTING

A building complies with this section if its actual lighting power density caculated under Subsection (@) is
no greater than the alowed lighting power density calculated under Subsection (b).

@

Calculation of Actual Lighting Power Dendgty. The actud lighting power densty of the
proposed building is the tota watts of al planned permanent lighting systems (including, but not
limited to, track and flexible lighting systems, lighting that is integra with modular furniture,
movable displays and cabinets, and interndly illuminated case work for task or display purposes),
minus any adjustments alowed under Subsections 1 through 4.

1.

Multiple interlocked lighting systems serving a space.  When multiple interlocked
lighting systems serve a space, the waitts of al systems except the system with the highest
wattage may be excluded if:

A. The lighting systems are interlocked to prevent smultaneous operation; or
B. The lighting systems are controlled by a preset dimming system or other device that
prevents smultaneous operation of more than one lighting system, except under

the direct control of authorized personnd.

Reduction of wattage through controls. The watts of any luminaire that is controlled
may be reduced by the number of watts times the gpplicable factor from Table 1-L if:

A. The control complies with Section 119; and

B. At least 50 percent of the light output of the luminaireiswithin the applicable space
ligedin Table 1-L; and

C. Except as noted in Table 1-L, only one power adjustment factor is used for the
luminaire; and

D. For daylighting control credits, the luminaire is controlled by the daylighting
control, and the luminaire islocated within the daylit area.
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146 (a) 2 TABLE 1-L

TABLE 1-L—LIGHTING POWER ADJUSTMENT FACTORS

sensor for each space used in
conjunction with daylighting
controls and separate sensor for
each space

enclosed by opague floor-to-ceiling partitions

TYPE OF CONTROL TYPE OF SPACE FACTOR
Occupant sensor Any space £ 250 square feet enclosed by opague 0.20
With separate sensor for each floor-to-ceiling partitions, any size classroom,
space corridor, conference or waiting room
Rooms of any size that are used exclusvely for 0.60
storage
Gresater than 250 square feet 0.10
Dimming sysem
Manud Hotelgmotedls, restaurants, auditoriums, theaters 0.10
Multiscene programmable Hotelgmotedls, restaurants, auditoriums, theaters 0.20
L umen maintenance controls Any space 0.05
Tuning Any space 0.10
Automatic time switch contr ol < 250 sguare feet and with atimed manua override 0.05
device at each switch location required by Section 131 (a),
and contralling only the lightsin the area enclosed by
cealling-height partitions.
Combined controls
Occupant sensor with a separate Any space £ 250 square feet and enclosed by opague 0.25
sensor for each space used in floor-to-ceiling partitions
conjunction with lumen
maintenance controls
Occupant sensor with Hotdsmotds, restaurants, auditoriums, thesters 0.35
programmable multiscene dimming
sysem
Occupant sensor with a separate Any space £ 250 square feet within adaylit areaand | 0.10 (may be added

to daylighting control
credit)

Automatic Daylighting Controls (Step

ped/Dimming)

WINDOWS
Window Wall Ratio
Glazing Type <20% 20% to 40% > 40%
VLT 3 60% 0.20/0.30 0.30/.040 0.40/0.40
VLT 3 35and < 60% 0/0 0.20/0.30 0.30/0.40
VLT <35% 0/0 0/0 0.20/0.40
SKYLIGHTS
Per centage of Gross Exterior Roof Area
Glazing Type <1% 1%1to 3% > 3%
VLT 3 60% 0/0.30 0.15/0.40 0.30/0.40
VLT 3 35and < 60% 0/0.20 0/0.30 0.15/0.40
VLT <35% 0/0.10 0/0.20 0/0.30
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3. Lighting wattage excluded. The watts of the following lighting applications may be excluded
from the actud lighting power density of the building:

A.

B.

Lighting for theme parks and specid effects lighting for dance floors,

Lighting for film, video or photography studios;

Lighting for exhibits or for theatricad and other live performances, in exhibit,
convention areas, and in hotel function aress, if the lighting is an addition to a
generd lighting system, and if the lighting is controlled by a multiscene or theetrica
cross-fade control station accessible only to authorized operators,

Specidized locd lighting ingtaled in nonlighting equipment by its manufacturer;

In medicd and dlinicd buildings, examination and surgicd lights, low-level night
lights, and lighting integra to medical equipment;

In restaurant buildings and aress, lighting for food warming or integral to food
preparation equipment;

Interior lighting in refrigerated cases,

Lighting for plant growth or maintenance, if it is equipped with an automatic 24-
hour time switch that has program backup capabilities that prevent the loss of the
switch's program and time setting for at least 10 hours if power isinterrupted;
Lighting equipment that isfor sale;

Lighting demonstration equipment in lighting educeation facilities,

Lighting that is required for exit Sgns subject to Section 1013 of the UBC if it has
an efficacy of at least 40 lumens per watt and has a power factor greater than 90
percent;

Exitway or egress illumination that is normaly off and that is subject to Section
1012 of the UBC;

Exitway or egress lighting whose switching is regulated by Article 3-700 of the
CdliforniaElectrica Code (Title 24, Part 3);

In hotel/motd buildings, lighting in guest rooms,

In high-rise residentia buildings, lighting in living quarters.
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4,

2

P. The lighting system using the least wattage in a redundant lighting system
interlocked or otherwise controlled to prohibit smultaneous operation of more
than one lighting system.

Lighting fixtures. Thewatts of track and other lighting fixtures that allow the substitution
of low efficacy sources for high efficacy sources without atering the wiring of the fixture
shall be determined by a method approved by the commission.

(b) Calculation of Allowed Lighting Power Densty. The alowed lighting power density for each
goplication for a building permit shdl be caculated usng one and only one of the methods in
Subsection 1, 2, or 3, as gpplicable.

1.

Complete building method. The Complete Building Method may be used only on
projects involving entire buildings with one occupancy type or mixed occupancy buildings
where one occupancy makes up 90 percent of the conditioned floor area of the entire
building. This approach may only be used when the applicant is applying for a lighting
permit for, and submits plans and specifications for, the entire building. Under this
gpproach, the dlowed lighting power dengty isthe lighting power dendity vauein Table 1-
M times the conditioned floor area of the entire building. Hote/mote and high-rise
resdentia buildings shdl not use this method.

TABLE 1-M—COMPLETE BUILDING METHOD LIGHTING

POWER DENSITY VALUES (Watts/ft.?)

TYPE OF USE ALLOWED LIGHTING POWER
Generd commercid and industrid work buildings

High bay 12
Low bay 10
Groceary dores 15
Industrial and commercid storage buildings 0.7
Medicd buildings and clinics 12
Office buildings 12
Rdigiousfacilities, auditorium and convention centers 1.8
Restaurants 12
Retail and wholesdle stores 17
Schools 14
Thesters 13
All athers 0.6

2. Area category method. Under the Area Category Method, the total alowed lighting

power for the building is the sum of all alowed lighting powers for al areas in the

building. For purposes of the area Category Method, an "area" shall be defined as al

contiguous spaces which accommodate or are associated with a single one of the

primary functions listed in Table 1-N. Where areas are bounded or separated by
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interior partitions, the floor space occupied by those interior partitions shal be
included in any area.  When the Area Category Method is used to calculate the
allowed tota lighting power for an entire building, main entry lobbies, corridors,
restrooms, and support functions shall be treated as separate aress.

EXCEPTION to Section 146 (b) 2: The tailored method [Section 146 (b) 3] may be used for up to 10 percent of the
floor area of abuilding that is otherwise using the Area Category Method. The two lighting methods cannot be used
for the same floor area. The floor area for calculations based on the Tailored Method must be subtracted from the
floor area for the remainder of the building lighting calculations. Trade-offs of lighting between the two methods is
not allowed.
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TABLE 1-N—AREA CATEGORY METHOD - LIGHTING POWER
DENSITY VALUES (Watts/ft.2)

PRIMARY FUNCTION ALLOWED LIGHTING POWER

Auditorium 2.0*
Auto repair 12
Bank/financia indtitution 14
Classrooms, lecture, training, vocationad room 1.6
Commercia and indudtrid storage 0.6
Convention, conference, multipurpose and meeting centers 16
Corridors, restrooms, stairs and support areas 0.6
Dining 11*
Electricd, mechanica rooms 0.7
Exercise center, gymnasum 1.0
Exhibit, museum 20
Generd commercia and industrid work

High bay 1.2

Low bay 1.0
Groceary sore 16
Hotd function area 2.2
Kitchen, food preparation 17
Laundry 09
Library

Reading areas 12

Stacks 15
Lobbies:

Hotel 1obby 2.2

Main entry lobby 15

Reception/waiting 11*
Locker/dressing room 09
Lounge/recrestion 11
Malls, arcades and atria 1.2*
Medicd and dinicd care 14
Office 13
Precison commercid or industrial work 15
Rdigiousworship 2.1*
Retail sdes, wholesde showrooms 2.0
Theaters

Motion picture 09

Performance 14*
All other 0.6

*  The smdles of the following vaues may be added to the dlowed lighting power listed in Table 1-N for
ornamenta chanddiers and sconces that are switched or dimmed on circuits different from the circuits for

generd lighting:

a 20 wetts per cubic foot times the volume of the chandelier or sconce; or
b. One watt per square foot times the area of the task pace that the chandelier or sconceisin; or
C. The actua design wattage of the chanddlier or sconce.
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3. Tailored method. Under the Tailored Method, the dlowed lighting power density shdl be
caculated as specified in Subsections (b) 3 A through I. Figure 1-B provides a flow chart

of the cdculations.

FIGURE 1-B—DETERMINING ALLOCATIONSWITHIN THE
TAILORED METHOD IN SECTION 146(b)3

ILLUMINANCE CATEGORY

STEP A-D | E-l
Seethefollowing Subsections
Determine illuminance categories for each space (b) 3A (b 3A
Determine LPD vaue for each space (b)3B (b)3C
Determine area of each space (b)3D (b) 3D
Determine totd watts for each space (b) 3E (b) 3F
Determine dlowed watts for each space (b)3G (b)3G
Determine additiond alotments allowed (b) 3H () 3H
Determine alowed power dengity of the building (b) 31 (b 31

A. Determine the illuminance category of each task space according to Table 1-P or, if
the task is not listed in the table, according to the IES Handbook, Applications

Volume (2987

incorporated herein by reference.

Sdlection of each illuminance category shal be judtified on the plans submitted
under Section 10-103 of Title 24, Part 1. Categories E through | may be used only
if the plans submitted under Section 10-103 of Title 24, Part 1 clearly identify al
task spaces for such categories and the lighting designed to illuminate them.

TABLE 1-P—ILLUMINANCE CATEGORIESFOR TASKS

TASK AREA

ILLUMINANCE CATEGORY

Church
Altar, ark, reredos
Choir and chancd
Main worship area
Pulpit, rostrum

Dining

Office

Public area displays

Sdesfeature displays

*

OGOOOOoOmMmoom

*  Office Lighting American National Standard Practice ANSI/IES RP-1, 1993, shdl be used to determine the
illuminance category for each office task areathat requires an illuminance level higher than category D. The
illuminance category for visud task requirements salected for each office task area shal not be based on:

a  Poor quality tasks that can beimproved; or

b. Tasksthat are performed for less than two hours per day.
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Determine the lighting power densty value of each task space for Categories A
through D according to Table 1-S.

Determine the lighting power density vaue of each task space for Categories E
through | according to Table 1-S.

Determine the areg, in square feet and as measured from the middle of interior
partitions, of each task space that has a separate illuminance requirement. The
illuminance category of the following spaces shal be limited as Sated:

I. Gross sales floor area. The gross sdes floor area shall be no more than
2.0 watts per square foot, plus the dlocation for sdes feature floor

displays.

il Salesfeaturefloor displays. [lluminance Category G may be used for no
more than 10 percent of the gross sales floor area of the building.

EXCEPTION to Section 146 (b) 3 D ii: For sdes feature floor display lighting in
stores with less than 800 square feet of gross sales area, 1000 watts may be used.

iil. Gross saleswall area. Gross sdes wal areas shdl be no more than 2.0
watts per square foot, plus the dlocation for sales feature wall displays.

V. Sales feature wall displays. Illuminance Category G may be used for no
more than 10 percent of the gross sdeswall area.

V. Private offices and work areas. lluminance Category E may be used for
up to 50 percent of the actud private office or work areg; the rest of the
private office or work area shall be no more than 0.4 watts per square foot.

Vi. Public area displays. [lluminance Category G may be used for no more
than 10 percent of the public display area of the building.

Multiply the lighting power dengty vaue of each task space for Illuminance
Categories A through D (from Item B) times the area of each task space (from
Item D). For tasks where luminaires must be a or above a 15-foot mounting
height, the result may be multiplied by the gpplicable figure from Table 1-R.

Multiply the lighting power dendgty vaue of each task space for Illuminance
Categories E through | (from Item C) times the area of each task space (from Item
D). For tasks where luminaires must be at or above a 15-foot mounting height, the
result may be multiplied by the applicable figure from Table 1-R.
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TABLE 1-R—MOUNTING HEIGHT MULTIPLIERS

REQUIRED MOUNTING HEIGHT (Fest) MULTIPLIER
15 1.15
16 121
17 1.47
18 1.65
19 1.84
20 or more 2.04

G. For each task space, choose the smaller of:
I Theresult in Item E plustheresult in Item F; or
ii. The result in Item E plus the actual design watts of the lighting equipment used
for task spaces for Illuminance Categories E through | and the gross sales
wall area

H. The values obtained in Item G may be increased by the following:

I Very valuable merchandise. For lighting of very vauable merchandise,
the smdler of:

a 20 watts per square foot times the area of lighted case top; or

b. The actual design wattage of the lighting equipment for the
merchandise.

il Ornamental chanddiers and sconces. For ornamental chanddiers and
sconces in performance theater, religious worship, auditorium, mall, hotel
function area, and lobby occupancy types, the smdler of:

a 20 watts per cubic foot times the volume of the chanddier or
sconce; or

b. One watt per square foot times the area of the task space that the
chandelier or sconceisin; or

C. The actua design wattage of the chanddlier or sconce.
Add theresultsin Item G for al task spacesin the building plus the additiond watts

dlowed in Item H. The reault is the dlowed lighting power of the building under
the Tailored Method.
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146 (b) 3TABLE 1-S—148

TABLE 1-S—ILLUMINANCE CATEGORIES A THROUGH |
LIGHTING POWER DENSITY VALUES (Watts/ft.?)

ILLUMINANCE
CATEGORY ROOM CAVITY RATIO
0to<35 3 35to<7 37+
A 0.2 03 04
B 04 0.5 0.7
C 0.6 0.7 1.1
D 0.99 1.24 1.49
E 231 2.97 3.88
Task area £ 2 ft.2or Task area> 2 ft.2or
throw distance > 8 ft. throw distance £ 8 ft.
F 9.0 45
G 234 11.7
H 56.7 29.7
| 117.0 58.5

SECTION 147 — Reserved.

SECTION 148 — Reserved.
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SUBCHAPTER 6

NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND HOTEL/MOTEL

OCCUPANCIES—ADDITIONS, ALTERATIONS, AND REPAIRS

SECTION 149 — ADDITIONS, ALTERATIONS, AND REPAIRS TO EXISTING
BUILDINGS THAT WILL BE NONRESIDENTIAL, HIGH-RISE RESIDENTIAL, AND
HOTEL/MOTEL OCCUPANCIES

@

(b)

Additions. Additions shall meet either Item 1 or 2 below.

1 Prescriptive approach. The envelope and lighting of the addition, and any newly ingtaled
gpace-conditioning or water-heating system serving the addition, shall meet the applicable
requirements of Sections 110 through 139, and Sections 142 through 146.

2. Perfor mance appr oach.

A. The envelope and lighting of the addition, and any newly ingaled space-
conditioning or water-hesting system serving the addition, shall meet the gpplicable
requirements of Sections 110 through 139; and

B. Either:
I The addition done shal comply with Section 141; or

il The energy efficiency of the exigting building shal be improved so that the
entire building meets the energy budget in Section 141 that would apply to
the entire building, if the existing building was unchanged and the addition
aone complied with Item 1.

EXCEPTION 1 to Section 149 (a): When heating, cooling, or service water hegting to an addition are provided by
expanding existing systems, the existing systems and equipment need not comply with Sections 110 through 129, or
Sections 144 through 145.

EXCEPTION 2 to Section 149 (a): Where an existing system with electric reheat is expanded by adding variable
air volume (VAV) boxes to serve an addition, total electric reheat capacity may be expanded not to exceed 50 percent
of the exigting installed eectric heating capacity in any one permit and the system need not comply with Section 144
(9). Additional dectric reheat capacity in excess of 50 percent may be added subject to the requirements of the
Section 144 (g).

Alterations. Alterations to existing nonresidential, high-rise resdentia, or hotel/motel buildings or
dterations in conjunction with a change in building occupancy to a nonresdentid, high-rise
resdentia, or hotel/motel occupancy not subject to Subsection (a) shal meet either Item 1, 2, or 3
below.

1 Prescriptive approach. The atered envelope, space conditioning, lighting and water
hesating components, and any newly instaled equipment serving the dteration, shal meet
the applicable requirements of Sections 110 through 132; and
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E.

Alterations to the building envelope shdl:

I Neither increase the overall heat gain nor incresse the overal heat loss of
the building envelope for which a permit is sought; or

il Meet the requirements of Section 143 for the atered component; and
New space-conditioning systems shal meet the requirements of Section 144; and

New lighting systems ingtaled in conjunction with an increase in conditioned floor
area, such as adding amezzanine, shall meet the requirements of Section 146; and

Alterations to existing lighting systems that increase the connected lighting load or
replace more than 50 percent of the lighting fixtures shal meet the requirements of
Section 146; and

New service water-heating systems shal meet the requirements of Section 145.

EXCEPTION to Section 149 (b) 1 A ii: When a portion of an entire building's fenestration is repaired or
replaced, or 50 square feet or less of glass is added, compliance with the solar heat gain coefficient
requirements of Section 143 is not required.

2. Perfor mance appr oach.

A.

The dtered envelope, spacing conditioning, lighting and water heating components,
and any newly ingtaled equipment serving the dteration, shal meet the gpplicable
requirements of Sections 110 through 139; and

Either:

I The permitted space done shal comply with Section 141; or

il The energy efficiency of the existing building shall be improved so that the
entire building meets the energy budget in Section 141 that would apply to

the entire building, if the exiging building was unchanged and the
permitted space aone complied with Item i above.

3. Semiconditioned nonresidential buildings. The altered lighting components and
any newly installed lighting equipment serving the ateration within an existing
semiconditioned space, shall meet the applicable requirements of Sections 119, and
130 through 132. Alterations to existing lighting systems that increase the connected
lighting load or replace more than 50 percent of the lighting fixtures shall meet the
requirements of Section 146.

EXCEPTION 1 to Section 149 (b): When heating, cooling or service water hegting for an ateration are provided
by expanding existing systems, the existing systems and equipment need not comply with Sections 110 through 129
and Section 144 or 145.
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(d)

149 (b) 3 — (d)

EXCEPTION 2to Section 149 (b): When existing heating, cooling or service water heating systems or components
are moved within a building, the existing systems or components need not comply with Sections 110 through 129 and
Section 144 or 145.

EXCEPTION 3 to Section 149 (b): Where an exigting system with electric reheat is expanded when adding
variable air volume (VAV) boxes to serve an ateration, total electric reheat capacity may be expanded not to exceed
20 percent of the exigting installed dectric capacity in any one permit and the system need not comply with Section
144 (g). Additiona electric reheat capacity in excess of 20 percent may be added subject to the requirements of the
Section 144 (g).

Repairs. Repars shdl not increase the preexisting energy consumption of the repaired
component, system, or equipment.

Alternate Method of Compliance. Any addition, dteration, or repair may comply with the
requirements of Title 24, Part 6 by meeting the applicable requirements for the entire building.
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SUBCHAPTER 7

LOW-RISE RESIDENTIAL BUILDINGS—MANDATORY FEATURES

AND DEVICES

SECTION 150 -MANDATORY FEATURESAND DEVICES

Any new congtruction in alow-rise resdentia building shall meet the requirements of this section.

@

(b)

(©

(d)

Celling Insulation. The opague portions of celings separating conditioned spaces from
unconditioned spaces or ambient air shall meet the requirements of either Item 1 or 2 below:

1 Cellings shdl be insulated between wood-framing members with insulaion resulting in an
ingtalled thermal resistance of R-19 or greater for the insulation alone.

ALTERNATIVE to Section 150 (a) 1: Insulation which is not penetrated by framing members may meet
an R-value equivaent to ingtalling R-19 insulation between wood-framing members and accounting for the
thermal effects of framing members.

2. The weighted average U-vaue of ceilings shall not exceed the U-value that would result
from ingdling R-19 insulation between wood-framing members in the entire celling and
accounting for the effects of framing members.

Loosefill Insulation. When loosefill insulation is ingdled, the minimum installed weight per
square foot shal conform with the insulation manufacturer's installed design weight per square foot
at the manufacturer's labeled R-vaue.

Wall Insulation. The opague portions of frame walls separating conditioned spaces from
unconditioned spaces or ambient air shall meet the requirements of either Item 1 or 2 below:

1 Wood-framed walls shdl be insulated between framing members with insulation having an
ingaled thermd resstance of R-13 or greater. Framed foundation wals of heated
basements or heated crawl spaces shdl be insulated above the adjacent outside ground line
with insulation having an ingtalled thermal resistance of & least R-13.

ALTERNATIVE to Section 150 (c) 1: Insulation which is not penetrated by framing members may meet
an R-value equivaent to ingtalling R-13 insulation between wood-framing members and accounting for the
thermal effects of framing members.

2. The weighted average U-value of walls shal not exceed the U-value that would result from
ingtdling R-13 insulation between wood-framing members and accounting for the effects of
framing members.

Raised-floor Insulation. Raised floors separating conditioned space from unconditioned space
shdl meet the requirements of either Item 1 or 2 below:

1 Hoors shdl be insulated between wood-framing members with insulation having an
ingtalled thermal resistance of R-13 or gredter.
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2. The weighted average U-vaue of floor assemblies shall not exceed the U-vaue that would
result from ingtaling R-13 insulation between wood-framing members and accounting for
the effects of framing members.

ALTERNATIVE to Section 150 (d) 1 and 2: Raised floor insulation may be omitted if the foundation walls are
insulated to meet the wall insulation minimums shown in Tables 1-Z1 through 1-Z16, a vapor barrier is placed over
the entire floor of the crawl space, and vents are fitted with automatically operated louvers that are temperature
actuated.

(e Ingtallation of Fireplaces, Decor ative Gas Appliances and Gas L ogs.
1 If amasonry or factory-built fireplace isingaled, it shdl have the following:
A. Closeable metd or glass doors covering the entire opening of the firebox;

B. A combustion air intake to draw air from the outside of the building directly into
the firebox, whichis a least Sx square inchesin areaand is equipped with areadily
accessible, operable, and tight-fitting damper or combustion-air control device; and

EXCEPTION to Section 150 (e) 1 B: An outside combustion-air intake is not required if the
fireplace will be ingtalled over concrete dab flooring and the fireplace will not be located on an
exterior wall.

C. A flue damper with areadily accessible control.

EXCEPTION to Section 150 (e) 1 C: When agaslog, log lighter, or decorative gas appliance is
ingdled in a fireplace, the flue damper shall be blocked open if required by the manufacturer's
ingtallation instructions or the California Mechanical Code.

2. Continuous burning pilot lights and the use of indoor air for cooling a firebox jacket, when
that indoor air is vented to the outside of the building, are prohibited.

) Infiltration Barrier. If aninfiltration barrier isinstaled to meet the requirements of Section 151,
it must have an air porosity of lessthan 5 ft.3 per hour per square foot per inch of mercury pressure
difference when tested in accordance with the requirements of ASTM E 283-91. If avapor barrier
functions as an infiltration barrier it shal be located on the conditioned side of the exterior framing.

(9) Vapor Barriers. In Climate Zones 14 and 16 shown in Figure 1-A, a vapor barrier shall be
ingtaled on the conditioned space sde of dl insulation in dl exterior walls, unvented attics, and
unvented crawl spaces to protect insulation from condensation.

If a building has a control ventilation crawl space, a vapor barrier shal be placed over the earth
floor of the crawl space to reduce moisture entry and protect insulation from condensation, as
specified in the alternative to Section 150 (d).
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150 (h) — (j) 1

Space-conditioning Equipment.

1 Building design heet loss rate and design heeat gain rate shdl be determined using a method
based on any one of the following:

A. The American Society of Hesting, Refrigeration, and Air-conditioning Engineers
(ASHRAE) Handbook and Product Directory, Equipment Volume (1996), HVAC
Applications Volume (1995), and Fundamentas Volume (1993), or

B. The Sheet Metd Air Conditioning Contractors National Association (SVACNA)
Ingtalation Standards for Residential Heating and Air Conditioning Systems, or

C. The Air Conditioning Contractors of America(ACCA) Manud J.

The design hest loss rate and design heat gain rate are two of the criteria that shal be used
for equipment szing and sdlection.

NOTE to Section 150 (h) 1: Hesting systems must meet the minimum hesting capacity required by UBC
Section 310.11. The furnace output capacity and other specifications are published in the commisson's
directory of certified equipment or other directories approved by the commission.

2. Design conditions.

For the purpose of szing the space-conditioning (HVAC) system, the indoor design
temperatures shdl be 70°F for heating and 78°F for cooling. The outdoor design
temperatures for heating shal be no lower than the Winter Median of Extremes column.
The outdoor design temperatures for cooling shal be from the 0.5 percent Summer Design
Dry Bulb and the 0.5 percent Wet Bulb columns for cooling, based on percent-of-year in
ASHRAE publication SPCDX: Climate Data for Region X, Arizona, California, Hawalii,
and Nevada, 1982, incorporated herein by reference.

Setback Thermostats. All heating and/or cooling systems other than wood stoves shall have an
automatic thermostat with a clock mechanism or other setback mechanism approved by the
executive director that shuts the system off during periods of nonuse and that alows the building
occupant to automatically set back the thermostat set points for at least two periods within 24
hours.

EXCEPTION to Section 150 (i): Gravity gas wall heaters, gravity floor hesters, gravity room hesters, noncentral
electric heaters, room air conditioners, and room air-conditioner heat pumps need not comply with this requirement.

Additionaly, room air-conditioner heat pumps need not comply with Section 112 (b). The resulting increase in
energy use due to dimination of the setback thermostat shal be factored into the compliance analysis in accordance
with amethod prescribed by the executive director.

Pipeand Tank Systems.

1 Storagetank insulation.
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A. Storage gas water heaters with an energy factor < 0.58 sndl be externaly wrapped
with insulation having an ingtalled therma resistance of R-12 or grester.

B. Unfired hot water tanks, such as storage tanks and backup storage tanks for solar
water-heating systems, shal be externdly wrapped with insulation having an
ingtaled thermal resistance of R-12 or greater or have interna insulation of at least
R-16 and alabel on the exterior of the tank showing the insulation R-vaue.

Piping, whether buried or unburied, for recirculating sections of domestic hot water
systems, piping from the heeating source to the storage tank for an indirect-fired domestic
water-heating system, cooling system piping below 55°F, and the first five feet of hot and
cold water pipes from the storage tank for nonrecirculating systems shdl be thermadly
insulated in accordance with Table 1-T.

TABLE 1-T—PIPE INSULATION REQUIREMENTS
MINIMUM R-VALUE

PIPE DIAMETER
SYSTEM Lessthan or Equal to 2inches Gregter than 2inches

Domestic hot water R-4 R-6

Hydronic hegting supply lines R-4 R-6

Cooling systems (pipes below 55°F) R-3 R-4

EXCEPTION to Section 150 (j) 22 Thefollowing piping does not have to be thermaly insulated:

A. Factory-installed piping within space-conditioning equipment; and
B. Piping that conveys fluids that have a design operating temperature range between 55°F and
105°F.

NOTE to Section 150 (j) 22 Where the executive director approves awater hester calculation method for a
particular water heating recirculation system, piping insulation requirements shal be those specified in the
approved calculation method.

Solar water-heating systems and/or collectors shdl be certified by the Solar Rating and
Certification Corporation.

(k) Lighting.

1.

Luminaires for generd lighting in kitchens shdl have lamps with an efficacy of not lessthan
40 lumens per watt. Generd lighting must provide a sufficient light leve for basic kitchen
tasks and provide a uniform pattern of illumination. A luminaire(s) thet is (are) the only
lighting in akitchen will be consdered generd lighting. Generd lighting shal be controlled
by a switch on areadily accessible lighting control panel a an entrance to the kitchen.

Additiond luminaires to be used only for specific decorative effects need not meet this
requirement.
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Each room containing a shower or bathtub shal have a least one luminaire with lamp(s)
with an efficacy of 40 lumens per waitt or grester. If there is more than one luminaire in the
room, the high-efficacy luminaire shall be switched at an entrance to the room.

ALTERNATIVE to Section 150 (k) 2: A high-efficacy luminaire need not be ingtalled in a bathroom if:

A. A luminaire with lamps with an efficacy of 40 lumens per waitt or greater is installed in a utility
room, laundry room, or garage; and
B. All luminaires permanently mounted to the residence providing outdoor lighting shall be installed

with the following characterigtics:

(@) Luminaires with lamps with 40 lumens per watt or grester; or
2 Luminaires with lamps with an efficacy of lessthan 40 lumens per watt shall be equipped
with amotion sensor.

Note: When using this aternative for multiple bathrooms, after complying with Item B above for the first
bathroom, each additiona bathroom in which a high-efficacy luminaire is not installed must comply with
Item A above done.

Luminaires installed to meet the 40 lumens per watt requirements of Section 150 (k) 1 or 2
shdl not contain medium base incandescent lamp sockets, and shdl be on separate switches
from any incandescent lighting.

All incandescent lighting fixtures recessed into insulated ceilings shall be approved for zero-
clearance insulation cover (IC) by Underwriters Laboratories or other testing/rating
laboratories recognized by the International Conference of Building Officids.

Slab Edge Insulation. Materia used for dab edge insulation shal meet the following minimum
Specifications:

1 Water absorption rate no greater than 0.3 percent when tested in accordance with
ASTM C 271-94.

2. Water vapor permeance no greater than 2.0 perm/inch when tested in accordance
with ASTM E 96-95.

3. Concrete dab perimeter insulation must be protected from physica damage and
ultraviolet light deterioration.

(m) Air-digtribution System Ducts, Plenums, and Fans.

1.

UMC compliance. All ar-distribution system ducts and plenums, including, but not limited
to, building cavities, mechanica closets, air-handler boxes and support platforms used as ducts
or plenums, shdl be ingalled, sedled and insulated to meet the requirement of the ICBO 1997
UMC Sections 601, 603, 604, and Standard 6-3, incorporated herein by reference. Portions
conveying conditioned ar shall either be insulated to a minimum ingtaled level of R-4.2 (or any
higher level required by UMC Section 604) or be enclosed entirely in conditioned space.

Connections of meta ducts and the inner core of flexible ducts shall be mechanicaly fastened.

Openings shdl be seded with mastic, tape, aerosol
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sedant, or other duct-closure system that meets the applicable requirements of UL 181, UL
181A, or UL 181B. If madtic or tape is used to sed openings greater than 1/4 inch, the
combination of mastic and either mesh or tape shal be used.

2. Factory-fabricated duct systems.

A. All factory-fabricated duct systems shal comply with UL 181 for ducts and closure
systems, including collars, connections, and splices.

B. All pressure-senstive tapes, heat-activated tapes, and mastics used in the manufacture of
rigid fiberglass ducts shall comply with UL 181.

C. All pressure-sengtive tapes and mastics used with flexible ducts shal comply with UL
181 or UL 181B.

3. Fidd-fabricated duct sysems.

A. Factory-made rigid fiberglass and flexible ducts for field-fabricated duct systems shdll
comply with UL 181. All pressure-sengitive tapes, madtics, aerosol sedants, or other
closure systems used for ingaling field-fabricated duct systems shall meet the applicable
requirements of UL 181, UL 181A, or UL 181B.

B. Masic sesalantsand mesh.

I Sedants shal comply with UL 181, UL 181A, or UL 181B, and be nontoxic and
water resistant.

il Sedlants for interior gpplications shal pass ASTM tests C 731(extrudability after
aging) and D 2202 (dump test on verticd surfaces), incorporated herein by
reference.

ii.  Sedants for exterior gpplications shall pass ASTM tests C 731, C 732 (atificia
wegthering test), and D 2202, incorporated herein by reference.

iv. Sed ants and meshes shall be rated for exterior use.

C. Pressure-sendtivetape. Pressure-senstive tapes shal comply with UL 181, UL 181A,
or UL 181B.

D. Drawbandsusad with flexible duct.

I Drawbands shdl be either stainless-stedl worm-drive hose clamps or UV-resistant
nylon duct ties.

il Drawbands shdl have a minimum tensile strength rating of 150 pounds.

ili.  Drawbands shal be tightened as recommended by the manufacturer with an
adjustable tensoning tool.
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E. Aeosol-sealant closures.

I Aerosol sedants shadl meet the gpplicable requirements of UL 181, 181A, or
181B and be applied according to manufacturer specifications.

il Tapes or mastics used in combination with aerosol seding shal meet the
requirements of this section.

All duct insulation product R-vaues shdl be based on insulation only (excluding air films,
vapor barriers, or other duct components) and tested C-values at 75°F mean temperature at the
ingtalled thickness, in accordance with ASTM C 518-85 or ASTM C 177-85, incorporated
herein by reference, and certified pursuant to Section 118.

The ingdled thickness of duct insulation used to determine its R-value shal be determined as
follows:

A. For duct board, duct liner, and factory-made rigid ducts not normaly subjected to
compression, the nomina insulation thickness shal be used.

B. For duct wrap, ingdled thickness shal be assumed to be 75 percent (25 percent
compression) of nomina thickness.

C. For factory-made flexible air ducts, the installed thickness shdl be determined by dividing
the difference between the actua outside diameter and nomind insde diameter by two.

Insulated flexible duct products instaled to meet this requirement must include labs, in
maximum intervas of 3 feet, showing the therma performance R-vaue for the duct insulation
itsdf (excluding air films, vapor barriers, or other duct components), based on the tests in
Section 150 (m) 2 and the ingtalled thickness determined by Section 150 (m) 3 C.

All fan systems, regardless of volumetric capacity, that exhaust air from the building to the
outsde shall be provided with backdraft or automatic dampersto prevent air leakage.

All gravity ventilating systems that serve conditioned space shdl be provided with either
automatic or readily accessble, manuadly operated dampers in dl openings to the outsde
except combustion inlet and outlet air openings and eevator shaft vents.

EXCEPTION to Section 150 (m) 1: The requirements do not apply to ducts and fans integral to a wood heater or
fireplace.

NOTE: Authority cited: Public Resources Code, Sections 25218(€), 25402, and 25402.1. Reference: Public

Resources Code, Section 25402.
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SUBCHAPTER 8

LOW-RISE RESIDENTIAL BUILDINGS—PERFORMANCE AND

PRESCRIPTIVE COMPLIANCE APPROACHES

SECTION 151 - PERFORMANCE AND PRESCRIPTIVE COMPLIANCE
APPROACHES

(& BascRequirements. New low-riseresdential buildings shall meet al of the following:

(b)

1.

2.

The requirements of Sections 111 through 118 agpplicable to new residentia buildings.
The requirements of Section 150 (mandatory features).

Either the performance standards (energy budgets) or the prescriptive standards (dternative
component packages) set forth in this section for the climate zone in which the building will be
located. Climate zones are shown in Figure 1-A.

ALTERNATIVE to Section 151 (a) 3: If a single contiguous subdivision or tract falls in more than one
climate zone, al buildings in the subdivison or tract may be designed to meet the performance or prescriptive
standards for the climate zone which contains 50 percent or more of the dwelling units.

NOTE to Section 151 (a) 3: The California Energy Commission shall periodicaly update, publish, and make
available to interested persons and local building departments a document entitled California Climate Zone
Descriptions for New Buildings, (July 1995), which shall contain a precise description of the metes and bounds
for climate zone boundaries depicted in Figure 1-A and alist of the communities in each zone.

For other provisons applicble to new low-rise resdentid buildings, refer to
Section 100 (c).

Performance Standards. A building complies with the performance standard if its combined
caculated depletable energy use for water heating [Section 151 (b) 1] and space conditioning
[Section 151 (b) 2] is less than or equa to the combined maximum alowable energy use for both
water heating and space conditioning, even if the building fails to meet ether the water heating or
space conditioning budget alone.

1.

Water-heating budgets. The budgets for water-heating systems are those calculated from
Equation (1-N).
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151 (b) 1 EQUATION (1-N) — (c) 1
EQUATION (1-N)—ANNUAL WATER HEATING BUDGET (AWB) EQUATION

For dwelling units less than 2500 ft.2

AWB(KBLu/ yr .- ft.?)=

AWB(KBtU/ yr.- ft.2)= (26125)
CFA
WHERE
CFA = Thebuilding's conditioned floor areain square fet.

The annual water-heating budget cal culated from Equation (1-N) may be met by ether:

A. Calculating the energy consumption of the proposed water-heating system using an
approved caculation method without an externa insulation wrap; or

B. Ingtalling any gas storage-type nonrecircul ating water-heating system that does not
exceed 50 gdlons of capacity, and that meets the minimum standards specified in
the Appliance Efficiency Standards.

NOTE: Storage gas water heaters with an energy factor of less than 0.58 must be externdly wrapped with
insulation having an ingalled thermal resstance of R-12 or greater in accordance with Section
150 (j).

2. Space-conditioning budgets. The space-conditioning budgets for each climate zone shall
be the cdculated consumption of energy from depletable sources required for space
conditioning in buildings in which the basic requirements of Section 151 () and the
measures in Alternative Component Package D are indalled. To determine the space-
conditioning budget, use an approved cal culation method.

(© Compliance Demonstration Requirementsfor Performance Standards. The gpplication for a
building permit shdl include documentation which demongtrates, using an gpproved caculation
method, that the new building has been designed so that its energy use from depletable energy
sources does not exceed the combined water-heating and space-conditioning energy budgets for
the gppropriate climate zone.

1 To demongtrate compliance, the applicant's documentation shall:

A. Determine the combined energy budget for the proposed building by adding the
following:
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151(c)1-(e) 1

I The annua water-heating budget cdculated from Equation (1-N)
(kBtu/yr.-ft.2) and

il The annua space-conditioning budget (kBtu/yr.-ft.?) as determined
pursuant to Section 151 (b) 2.

B. Calculate the source energy consumption tota of the proposed building, using the
proposed building's actua glazing area, orientation, and distribution, and its actual
energy conservation and other features, including the actua water-heating, space-
conditioning equipment and duct conditions and locations.

Include in the caculation the energy required for building cooling even if the
building plans do not indicate that air conditioning will be installed.

2. The proposed building design complies if the energy consumption calculated pursuant to
Section 151 (c) 1 B is equd to or less than the combined energy budget established in
Section 151 (¢) 1 A.

MULTIPLE ORIENTATION ALTERNATIVE to Section 151 (c): A permit applicant may demonstrate
compliance with the energy budget requirements of Section 151 (a) and (b) for any orientation of the same building
model if the documentation demonstrates that the building model with its proposed designs and features would
comply in each of the four cardina orientations.

In the four compliance demonstrations, all designs and features must be the same, except that a modd may differ in
its shading in order to show compliance in the four cardinal directions.

Compliance Methods for Performance Standards. Compliance with the energy budget
requirements of Section 151 (&) 3 and (b) must be demonstrated either by:

1 Using a point system approved by the commission including any computer programs
approved by the executive director that are based on an gpproved point system; or

2. Using the compliance verson of the commisson's Public Domain Computer Program or
any aternative caculation method approved by the commission for use in complying with
Section 151 () and (b).

NOTE: Compliance with the water-heating budget need not be demonstrated using any of the calculation methods
referred to in Section 151 (d), if all the requirements of Section 151 (b) 1 B are met.

Required Calculation Assumptions. The commisson shal publish the assumptions and
caculation methods it used to develop the standards for low-rise residential buildings, including
those specified in Section 151. In determining the water-heeting and pace-conditioning budgets
and caculating the energy use of the proposed building design, the gpplicant shal use only these
assumptions and calculation methods (or dternative assumptions and methods approved by the
commission or its executive director).

1 Such assumptions shdl include, but not be limited to, the following:
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151 (6) 1 — (f)

A. The operating conditions regarding indoor temperature; occupancy loads and
schedules; equipment loads and operation schedules, including lighting, HVAC,
and miscellaneous dectrical; and outdoor weather conditions,

B. The physical characteristics of building pressurization, interior heat transfer, film
coefficients, solar heat gain coefficient and operation of ingtaled shading devices,
ground temperatures, and the method of determining dab hest loss;

C. The applicable modeling procedures for the assumptions, design conditions, and
physical characteristics described in Section 151 (e) 1.

EXCEPTION to Section 151 (e) 1: The commission may approve aternative schedules, assumptions, and
performance modeling procedures that may be used in lieu of those described in Section 151 (e) 1, provided
such dternatives do not dter the efficiency level required by these standards.

The total caculated annua energy consumption shdl include dl energy used for comfort
hesting, comfort cooling, ventilation for the health and comfort of occupants, and service
water heating.

Heat transfers within the same building to adjacent spaces that are not covered by the
permit and that are independently provided with space conditioning may be considered to
be zero. Heat transfers to gpaces not yet provided with space conditioning may be
model ed as separate unconditioned zones, or as outdoor conditions.

The total calculated annua energy consumption need not include energy from any
nondepl etable sources, regardless of the purpose of the energy consumed.

The U-vaue of ingtdled manufactured fenestration products shal be those certified by an
approved independent certification organization in accordance with Section 116. The U-
vaue of field-fabricated fenestration products shdl be those values from Section 116, Table
1-D, based on an approved method that determines the area weighted average U-value for
generic types of products.

Solar heat gain coefficients for interior shading devices used with fenestration products
shdl be 0.68 for draperies, 047 for blinds, and 0.47 for roller shades until
December 31, 2001. Beginning January 1, 2002, roller shades shdl not be used as an
interior shading device for compliance. No other solar heat gain coefficients shdl be used
for interior shading. The cadculations may include the effects of draperies and insect
screens without ingtalation being verified a the time of final inspection.

Q) Prescriptive Standards/Alternative Component Packages. Buildings that comply with the
prescriptive standards shal be designed, constructed, and equipped to meet dl of the requirements
of one of the aternative packages of components shown in Tables 1-Z1 through 1-Z16 for the
gopropriate climate zone shown in Figure 1-A. Ingtadled components shal meet the following
requirements:
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I nsulation.

A.

Celing, wal, dab floor perimeter, and raised-floor insulation which has an
R-value equd to or higher than that shown in Tables 1-Z1 through 1-Z16 shdl be
ingaled. The minimum opague celling, wal (including heated basements and
crawl spaces), and raised-floor R-vaues shown are for insulation installed between
wood-framing members.

ALTERNATIVE to Section 151 (f) 1 A: The insulation requirements of Tables 1-Z1 through 1-
Z16 may dso be met by celing, wal, or floor assemblies that meet equivaent minimum
R-values that consder the effects of al elements of the assembly, using a caculation method
approved by the executive director.

EXCEPTION to Section 151 (f) 1 A: Raised-floor insulation may be omitted if the foundation
walls are insulated to meet the wall insulation minimums shown in Tables 1-71 through 1-716, a
vapor barier is placed over the entire floor of the crawl space, and the vents are fitted with
automatically operated louvers.

B. The minimum depth of concrete-dab floor perimeter insulation shdl be 16 inches
or the depth of the footing of the building, whichever isless.

EXCEPTION to Section 151 (f) 1 B: Perimeter insulation is not required along the dab edge
between conditioned space and the concrete dab of an attached unconditioned enclosed space,
covered porches, or covered patios.

Glazing.

A. Installed fenestration products shal have U-values equa to or lower than those
shown in Tables 1-Z1 through 1-Z16. The U-value of instdled fenestration
products shall be determined pursuant to Section 151 (e) 5.

B. Totd glazing area shal not exceed the percentage of conditioned floor area
gpecified in Tables 1-Z1 through 1-Z16.

C. For Package A, the south-facing glazing area percentage (glass area/conditioned

floor area) shdl not be less than the percentage in Tables 1-Z1 through 1-Z16.
South-facing glazing includes glazing in cellings which is horizontd, tilted to the
south, or tilted in any other direction at a pitch less than 1:12. North-facing, east-
facing, and west-facing glazing includes glazing in ceilings which istilted at a pitch
of 1:12 or greater to the north, east, and west, respectively.

Shading. Where Tables 1-Z1 through 1-Z16 require a solar heat gain coefficient of 0.40
or lower for south-facing, east-facing, or west-facing shading, the requirements shdl be
met by either:

A.

A fenedtration product listed by the manufacturer to have the required solar heat
gan coefficient; or

An exterior operable louver or other exterior shading device that meets the
required solar heat gain coefficient; or
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151 (f) 3-5

C. A combination of exterior shading device and fenestration product to achieve the
same performance as achieved in Item A.

D. The shading requirements for south-facing glazing may aso be met by optima
overhangs ingtaled so that the south-facing glazing is fully shaded at solar noon on
August 21 and substantialy exposed to direct sunlight a solar noon on December
21.

Except where the UBC requires emergency egress, exterior shading devices must be
permanently attached to the outsde of the Structure with fasteners that require additiona
tools to remove (as opposed to clips, hooks, latches, snaps, or ties).

4. Thermal mass. Thermal mass required for Packages A and C in Tables 1-Z1 through  1-
Z16 shal meet or exceed the minimum interior mass capacity specified in Table 1-U.

TABLE 1-U—INTERIOR MASS CAPACITY REQUIREMENTS
FOR PACKAGESA AND C

PACKAGE MINIMUM INTERIOR MASS
CAPACITY

A 35.9 x south glazing area (ft.?)

C (dabfloor) 2.36 x ground floor area (ft.z)

C (raised floor) 0.18 x ground floor area (ft.%)

The mass requirements in Table 1-U may be met by calculating the combined interior mass
capacity of the mass materials using Equation 1-P.

EQUATION (1-P)—CALCULATION OF
INTERIOR MASS CAPACITY EQUATION

WHERE:
An =  Areaof mass material, n.
UIMC, = Unitinterior mass capacity of mass materia, n.

NOTE: The commission's Residential Manua shal list the unit interior mass capacity (UIMC) of various mass
materials.

5. Continuous infiltration barrier. Continuous infiltration barriers required in
Tables 1-Z1 through 1-Z16 shdl be indalled over the insde face of framing in cellings and
over the insde or outsde face of framing in exterior walls. Where cellings are plank-and-
beam construction exposed to the conditioned space, the barrier shall be placed on top of
the planking, and the wall/ceiling joints shal be seded with caulking or sedant. All
openings in the building envelope for plumbing, dectricdl conduits and
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boxes, gas lines and vaves, luminaires, ducts, flues, and other eements which penetrate
theinfiltration barrier, shall be sedled with permanent tape or sedant.

Air-to-air heat exchanger. The air-to-air heat exchanger required in Tables 1-Z1 through
1-716 shdl be capable of ventilating the dwelling unit a a rate equd to at least 0.7 times
the volume of the conditioned space per hour.

This requirement may be met by a centrd mechanicd ventilation system with an integrd
air-to-air heat exchanger or by one or more single package room mechanicd ventilators
with an integra air-to-air heat exchanger.

Heating syssem type. Hedting sysem types shdl be indadled as required in
Tables 1-Z1 through 1-Z16. A gas-heating system is a naturd or liquefied petroleum gas-
hesating system. All supply ducts shdl ether be in conditioned space or be insulated to a
minimum ingtaled level of R-4.2.

Space heating and space cooling. All space-hegting and space-cooling systems must
comply with minimum appliance efficiency standards as specified in Sections 110 through
112.

Water-heating syssems.  All water-heating systems must meet the water-heating budgets
caculated from Equation (1-N).

NOTE to Section 151 (f) 9: Any gastype domestic water heater of 50 galons or less, which is certified as
meeting the Appliance Efficiency Standards, and which meets tank insulation requirements of Section 150
(j) may be assumed to meet the water heating budget.

Setback thermostats. All heating systems shdl have an automatic thermostat with a clock
mechanism or other setback mechanism approved by the executive director, which the
building occupant can manualy program to automatically set back the thermostat set points
for at least two periods within 24 hours. The exception to Section 150 (i) shal not apply
to any heating system ingtalled in conjunction with the packages specified in Tables 1-Z1
through 1-Z16.
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TABLE 1-Z1

TABLE 1-Z1—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 1

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R38
Wood-frame walls R19 R19 R29 R21
“Heavy mass’ walls (R8.5) (R5.0) NA (R4.76)
“Light mass” walls [R8.5] [R6.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R19 R19 R30 R19°
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 16% 14% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR REQ NR NR
Air-to-air heat exchanger NR REQ NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9
Legend:
NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum
See notes following Table 1-Z216
July 1, 1999

107




TABLE 1-Z2

TABLE 1-Z2—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 2

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R30
Wood-frame walls R13 R19 R29 R13
“Heavy mass’ walls (R2.3) (R2.2) NA (R2.44)
“Light mass” walls [R4.5] [R4.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 1.10 0.65 0.40 0.65
Maximum total area NR 14% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z3

TABLE 1-Z3—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 3

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R38 R30
Wood-frame walls R13 R19 R25 R13
“Heavy mass’ walls (R4.5) (R3.5) NA (R2.44)
“Light mass” walls [R5.0] [R5.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19°
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.40 0.75
Maximum total area NR 16% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216

July 1, 1999
109




TABLE 1-Z4

TABLE 1-Z4—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 4

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R38 R30
Wood-frame walls R13 R19 R25 R13
“Heavy mass’ walls (R3.5) (R3.5) NA (R2.44)
“Light mass” walls [R5.0] [R5.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.40 0.75
Maximum total area NR 16% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z5

TABLE 1-Z5—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 5

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R38 R30
Wood-frame walls R13 R19 R25 R13
“Heavy mass’ walls (R2.4) (R2.3) NA (R2.44)
“Light mass” walls [R4.5] [R4.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.40 0.7
Maximum total area NR 14% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z6

TABLE 1-Z6—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 6

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R19 R30 R38 R30
Wood-frame walls R13 R19 R21 R13
“Heavy mass’ walls (R1.5) (R1.6) NA (R2.44)
“Light mass” walls [R4.0] [R4.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter NR R7 R7 NR
Raised floors R13 R19 R21 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.50 0.75
Maximum total area NR 16% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z7

TABLE 1-Z7—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 7

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R19 R30 R38 R30
Wood-frame walls R13 R13 R21 R13
“Heavy mass’ walls (R1.7) (R1.4) NA (R2.44)
“Light mass” walls [R4.0] [R3.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter NR R7 R7 NR
Raised floors R13 R13 R21 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.50 0.75
Maximum total area NR 14% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z8

TABLE 1-Z8—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 8

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R38 R30
Wood-frame walls R13 R19 R21 R13
“Heavy mass’ walls (R1.6) (R1.6) NA (R2.44)
“Light mass’” walls [R4.0] [R4.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter NR R7 R7 NR
Raised floors R13 R19 R21 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.50 0.75
Maximum total area NR 14% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT?
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z9

TABLE 1-Z9—ALTERNATIVE COMPONENT PACKAGES FOR
CLIMATE ZONE 9

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R38 R30
Wood-frame walls R13 R19 R21 R13
“Heavy mass’ walls (R1.4) (R1.5) NA (R2.44)
“Light mass” walls [R4.0] [R4.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R21 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.50 0.75
Maximum total area NR 14% 14% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9
Legend:
NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum
See notes following Table 1-Z216
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TABLE 1-Z10

TABLE 1-Z10—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 10

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R30
Wood-frame walls R13 R19 R25 R13
“Heavy mass’ walls (R1.9) (R2.0) NA (R2.44)
“Light mass” walls [R4.5] [R4.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA RO
GLAZING
Maximum U-value® 1.10 0.65 0.40 075
Maximum total area NR 16% 16% 20%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z11

TABLE 1-Z11—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 11

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R38
Wood-frame walls R13 R19 R29 R19
“Heavy mass’ walls (R5.0) (R5.5) NA (R4.76)
“Light mass” walls [R6.0] [R6.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 14% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9
Legend:
NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum
See notes following Table 1-216
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TABLE 1-Z12

TABLE 1-Z12—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 12

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R38
Wood-frame walls R13 R19 R29 R19
“Heavy mass’ walls (R3.5) (R3.5) NA (R4.76)
“Light mass” walls [R5.0] [R5.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter NR R7 R7 NR
Raised floors R13 R19 R30 R19°
Concrete raised floors NA NA NA R4
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 14% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z13

TABLE 1-Z13—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 13

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R30 R49 R38
Wood-frame walls R13 R19 R29 R19
“Heavy mass’ walls (R4.0) (R4.0) NA (R4.76)
“Light mass” walls [R5.5] [R6.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter NR R7 R7 NR
Raised floors R13 R19 R30 R19”
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 14% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.40 0.40 NR NR
West-facing glazing 0.40 0.40 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR NR NR NR
Air-to-air heat exchanger NR NR NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9
Legend:
NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum
See notes following Table 1-216
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TABLE 1-Z14

TABLE 1-Z14—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 14

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R38 R38 R49 R38
Wood-frame walls R19 R19 R29 R21
“Heavy mass’ walls (R7.0) (R5.5) NA (R4.76)
“Light mass” walls [R8.0] [R6.5] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R19 R19 R30 R19”
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 16% 14% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.15 0.15 NR NR
West-facing glazing 0.15 0.15 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR REQ NR NR
Air-to-air heat exchanger NR REQ NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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TABLE 1-Z15

TABLE 1-Z15—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 15

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R30 R38 R49 R38
Wood-frame walls R19 R19 R29 R21
“Heavy mass’ walls (R5.5) (R4.5) NA (R4.76)
“Light mass” walls [R7.0] [R6.0] NA NA
Below-grade walls NA NA NA RO
Slab floor perimeter R7 R7 R7 NR
Raised floors R19 R19 R21 R19°
Concrete raised floors NA NA NA R4
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.65
Maximum total area NR 16% 16% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing 0.15 0.15 0.40 0.40
West-facing glazing 0.15 0.15 0.40 0.40
East-facing glazing NR NR 0.40 0.40
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR REQ NR NR
Air-to-air heat exchanger NR REQ NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9
Legend:
NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum
See notes following Table 1-Z216
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TABLE 1-Z16

TABLE 1-Z16—ALTERNATIVE COMPONENT PACKAGESFOR
CLIMATE ZONE 16

PACKAGE"
COMPONENT A B ct D
BUILDING ENVELOPE
Insulation minimums”
Ceiling R38 R38 R49 R38
Wood-frame walls R19 R19 R29 R21
“Heavy mass’ walls (R9.5) (R7.0) NA (R4.76)
“Light mass” walls [RO.5] [R7.5] NA NA
Below-grade walls NA NA NA R13
Slab floor perimeter R7 R7 R7 R7
Raised floors R19 R19 R30 R19”
Concrete raised floors NA NA NA R8
GLAZING
Maximum U-value® 0.65 0.65 0.40 0.60
Maximum total area NR 16% 14% 16%
Maximum total nonsouth-facing area 9.6% NR NR NR
Minimum south-facing area 6.4% NR NR NR
SOLAR HEAT GAIN COEFFICIENT*
South-facing glazing NR NR NR NR
West-facing glazing NR NR NR NR
East-facing glazing NR NR NR NR
North-facing glazing NR NR NR NR
THERMAL MASS’ REQ NR REQ NR
INFILTRATION CONTROL
Continuous barrier NR REQ NR NR
Air-to-air heat exchanger NR REQ NR NR
SPACE-HEATING SYSTEM®
Electric-resistant allowed No No Yes' No
If gas, AFUE = 78% 78% 78% MIN
If heat pump,
split system HSPF® = 6.8 6.8 6.8 MIN
Single package system HSPF = 6.6 6.6 6.6 MIN
SPACE-COOLING SYSTEM
If split system A/C, SEER = 10.0 10.0 10.0 MIN
If single package A/C, SEER = 9.7 9.7 9.7 MIN
DOMESTIC WATER-HEATING TYPE
System must meet budget, see Any Any Any® Any
Section 151 (b) 1 and (f) 9

Legend:

NR = Not Required
NA = Not Applicable
REQ = Required
MIN = Minimum

See notes following Table 1-Z216
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151 (f) TABLE Z1-Z16 NOTES

NOTESTO THE LOW-RISE RESIDENTIAL PACKAGESIN
TABLES1-Z1 THROUGH 1-Z16

'Package A is a passive solar design requiring a significant amount of south-facing glazing, a small amount of
nonsouth-facing glazing, and alarge area of thermal mass. Package B alows a small area of glazing, with light
and heavy mass wadl dternatives, some zones require continuous infiltration barriers and air-to-air hesat
exchangers. Package C is the only package that alows dectric-resstance space heeting. Package C may be
used only if the building isin an area (1) where natural gas is not currently available and (2) where extension of
natural gas serviceisimpractical, as determined by the natural gas utility. Package D alows more glazing areain
some zones with moderately high insulation levels, dab edge insulaion isrequired in Climate Zone 16.

The R-values shown for ceiling, wood frame wall and raised floor are for wood-frame construction with
insulation ingaled between the framing members. For dternative congruction assemblies, see Section
151 (f) 1 A.

The heavy mass wal R-vaue in parentheses is the minimum R-value for the entire wall assembly if the wall
weight exceeds 40 pounds per square foot. The light mass wall R-vaue in brackets is the minimum R-vaue for
the entire assembly if the heat capacity of the wall meets or exceeds the result of multiplying the bracketed
minimum R-value by 0.65. Any insulation ingaled on heavy or light mass walls must be integrd with, or
ingaled on the outsde of, the exterior mass. The indde surface of the therma mass, including plaster or
gypsum board in direct contact with the masonry wall, shall be exposed to the room air. The exterior wall used to
meet the R-value in parentheses cannot also be used to meet the thermal mass requirement.

® For glazing U-value rating procedures and | abeling requirements see Section 116 (a) 2.

* If the package specifies a solar heat gain coefficient the builder shall meet the requirements of Section
151 (f) 3.

°|f the package requires thermal mass, meet the requirements of Section 151 (f) 4.

® Automatic setback thermostats must be installed in conjunction with al space-hesting systems in accordance
with Section 151 (f) 9.

"Ductsin Package C shdl beinsulated to an installed value of at least R-8.

® HSPF means "heating seasonal performance factor.”

° Electric-resistance water heating is alowed as the main water heating source in Package C only if the water
heeter is located within the building envelope and a minimum of 25 percent of the energy for weater heeting is
provided by a passive or active solar system or awood stove boiler. The wood stove bailer credit is not dlowed
in Climate Zones 8, 10, and 15, nor in locdities that do not alow wood stoves.

NOTE: Authority cited: Public Resources Code, Sections 25218(e), 25402, and 25402.1. Reference: Public
Resources Code, Section 25402
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SUBCHAPTER 9

LOW-RISE RESIDENTIAL BUILDINGS—ADDITIONSAND ALTERATIONS

IN EXISTING LOW-RISE RESIDENTIAL BUILDINGS

SECTION 152 — ENERGY EFFICIENCY STANDARDS FOR ADDITIONS AND
ALTERATIONS IN EXISTING BUILDINGS THAT WILL BE LOW-RISE
RESIDENTIAL OCCUPANCIES

@

Additions. Additions to existing resdentia buildings shall meet the requirements of Sections 111
through 118, Section 150, and either Section 152 (a) 1 or 2.

EXCEPTION 1 to Section 152 (a): Exigting structures with R-11 framed walls showing compliance with Section
152 (a) 2 (Performance Approach) are exempt from Section 150 (c).

EXCEPTION 2 to Section 152 (a): Any dual-glazed greenhouse window and dual-glazed skylight installed in an
addition complies with Section 151 (f) 2 A.

EXCEPTION 3 to Section 152 (a): If the addition will increase the total number of water heaters in the building,
one of the following types of weater heaters may be ingtaled to comply with Section 152 (@) 1 or Section
152 (a) 2 A, and Section 152 (c):

1 A gas storage nonrecircul ating water-heating system that does not exceed 50 gallons capecity; or

2. If no natural gas is connected to the building, an eectric storage water heater that does not exceed 50
gallons capacity, has an energy factor not less than 0.90; or

3. A water-heating system determined by the executive director to use no more energy than the one specified in

Item 1 above; or if no natura gas is connected to the building, a water-hesting system determined by the
executive director to use no more energy than the one specified in Item 2 above.

For prescriptive compliance with Section 152 (a) 1, the water-heating systems requirement in Section 151 (f) 8 shal
not apply. For performance compliance for the addition aone, only the space-conditioning budgets of Section 151 (b)
2 shall be used; the water-heating budgets of Section 151 (b) 1 shall not apply.

The performance approach for the existing building and the addition in Section 152 (a) 2 B may be used to show
compliance, regardless of the type of water heater installed.

EXCEPTION 4 to Section 152 (a): When heating and/or cooling will be extended to an addition from the existing
system(s), the existing equipment need not comply with Title 24, Part 6. The hesating system capacity must be
adequate to meet the minimum requirements of UBC Section 310.11.

1 Prescriptive approach. Additions to existing buildings shall meet the following additiona
requirements:

A. Additions up to 100 square feet shal not exceed 50 square feet of glazing and the
glazing U-vaue shdl not exceed 0.75; or

B. Additions less than 1000 sguare feet shal meet al the requirements of Package D
[Section 151 (f) and Tables 1-Z1 through 1-Z16], except that the addition's total
glazing area limit is the maximum alowed in Package D plus the glazing area that
was removed by the addition, and the wall insulation value need not exceed R-13.
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152 (a) 1 — (b) 2

EXCEPTION to Section 152 (a) 1 B: If an addition is less than 500 square feet, glazing may
have a U-value not to exceed 0.75 in lieu of any lower U-value required by the package.

C. Additions of 1000 square feet or greater shal meet dl the requirements of Package
D [Section 151 (f) and Tables 1-Z1 through 1-216)].

2. Performance approach. Performance calculations shall meet the requirements of Section
151 (&) through (e), pursuant to either Item A or B, below.

A. The addition complies if the addition aone meets the combined water-hesting and
gpace-conditioning energy budgets.

B. The addition complies if the energy efficiency of the existing building is improved
such that the source energy consumption of the improved existing building and the
addition is equd to or less than that of the unimproved existing building plus an
addition that complies with the applicable energy budget.

(b) Alterations. Alterationsto existing residentia buildings or dterations in conjunction with achange
in building occupancy to alow-rise resdentia occupancy shall meet either Item 1 or 2 below.

1 Prescriptive approach. The atered component and any newly indaled equipment
sarving the dteration shal meet the applicable requirements of Sections 110 through 118
and 150; and

A. Alterations that add fenestration area to a building shdl be limited to a maximum
0.75 U-vaue for new fenedtration products.

B. New space-conditioning systems or components shall:
I Meet the requirements of Section 150 (h) and (i); and
il Be limited to naturd gas, liquefied petroleum gas, or the existing fud type
unlessit can be demongtrated that the source energy use of the new system
is more efficient than the existing system.
C. New service water-heating systems or components shall:
0] Meet the requirements of Section 150; and
(i) Be limited to naturd gas, liquefied petroleum gas, or the existing fud type
unlessit can be demongtrated that the source energy use of the new system
is more efficient than the existing system.

2. Perfor mance appr oach.

A. The dtered components shall meet the gpplicable requirements of Sections 110
through 118 and 150; and
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152 (b) 2 — (d)

(©

(d)

B. Either:

I The permitted space aone, which shdl be aminimum of the square footage
of the room in which the ateration is made, shall comply with Section 151,
or

il The energy efficiency of the exigting building shdl be improved o that the
building meets the energy budget in Section 151 that would apply if the
existing building was unchanged and the permitted space aone complied
with Itemi. The permitted space shall be a minimum of the square footage
of the room in which the ateration is made.

EXCEPTION to Section 152 (b) 1 A: Any dua-glazed greenhouse window and dua-glazed skylight ingtalled as
part of an alteration complies with the U-value requirements applicable to prescriptive aterations.

NOTE: Fenedtration products repaired or replaced, not as part of an dteration, need not comply with the U-value
requirements applicable to alterations.

EXCEPTION to 152 (b) 2 B: When the exigting fud type is eectric, the existing or replacement equipment for
hesting, cooling and/or domestic water heating of the proposed building shall be assumed to be the same fuel type as
the standard building.

Electric-resstance water-heating or gpace-conditioning systems may be ingdled in or in
conjunction with an addition only if the eectric-resstance syssem meets the gpplicable energy
budget(s) from Section 151 (b) pursuant to Section 152 (@) 2.

Any addition or dteration may comply with the requirements of Title 24, Part 6 by mesting the
requirements for new buildings for the building as awhole.

NOTE: Authority cited: Public Resources Code, Sections 25218(e), 25402, and 25402.1 Reference: Public
Resources Code, Section 25402.
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CALIFORNIA MECHANICAL CODE

PART 4, TITLE 24

CALIFORNIA CODE OF REGULATIONS

CHAPTER 6
DUCTS

Adoption Table 4-10A

TABLE 4 -10A

CODE SECTION CEC
Entire 1997 UMC as noted in thistable
601 x*
603 x*
604 x*
Standard 6-3 x*

!Adopted by reference for Occupancies A, B, E, F, M, R, and S; see Sections 118, 124, 150, and 151.
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APPENDIX 1-A
STANDARDS REFERENCED IN ENERGY EFFICIENCY REGULATIONS

STATE OF CALIFORNIA

Appliance Efficiency Regulations

Quadlity Standards for Insulating Materia
Nonresidential Manual

Residential Manua

Various Directories for Certified Appliances

Available from: Cdlifornia Energy Commission
Publications Office
1516 Ninth Street, MS-13
Sacramento, California 95814-5512
(916) 654-5200

CONSUMER GUIDE TO CERTIFIED INSULATING MATERIALS

Available from: Consumer Affairs
Insulation Quality Standards
(916) 574-2046

INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS
Uniform Building Code, 1997 Edition
Uniform Mechanical Code, 1997 Edition

Available from: International Conference of Building Officials
5360 South Workman Mill Road
Whittier, California 90601
(562) 699-0541

AIR-CONDITIONING AND REFRIGERATION INSTITUTE

ARI 340/360-93 Standard for Commercial and Industrial Unitary
Air-Conditioning and Heat Pump Equipment
ARI 365-94 Standard for Commercial and Industrial Unitary
Air-Conditioning Condensing Units
ARI 550-92 Standard for Centrifugal or Rotary Screw
Water-Chilling Packages
ARI 590-1992 Standard for Positive Displacement Compressor Reciprocating Water-Chilling
Packages
Available from: Air-Conditioning and Refrigeration Institute

4301 North Fairfax Drive, Suite 425
Arlington, Virginia 22203
(703) 524-8800
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APPENDIX 1-A

AIR CONDITIONING CONTRACTORSOF AMERICA
Manual J

Available from: Air Conditioning Contractors of America, Inc.
1712 New Hampshire Avenue, NW
Washington, DC 20009
(202) 483-9370
FAX (202) 232-8545

AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND
AIR-CONDITIONING ENGINEERS (NATIONAL PUBLICATIONYS)
Handbook and Product Directory

Equipment Volume, 1996 Edition

HVAC Applications Volume, Chapter 45, 1995 Edition

Fundamentals Volume, 1993 Edition

STANDARDS

ANSI/ASHRAE

55-1992 Thermal Environment Conditions for Human Occupancy

ASHRAE 62-89 Standards for Natural and Mechanical Ventilation and Ventilation for
Acceptable Indoor Air Quality

Available from: ASHRAE

1791 Tullie Circle N.E.
Atlanta, Georgia 30329
(404) 636-8400

AMERICAN SOCIETY OF HEATING, REFRIGERATION, AND AIR-CONDITIONING
ENGINEERS (REGIONAL PUBLICATIONS)
Recommended Outdoor Design Temperatures for Northern California, 1977

Available from: ASHRAE
Golden Gate Chapter
370 Brannan Street
San Francisco, California 94102
(415) 495-4552

Climatic Data For Region X, Arizona, California, Hawaii, and Nevada, Publication SPCDX, 1982

Available from: ASHRAE - Climatic Data
Southern California Chapter
Post Office Box 6306
Alhambra, Cdlifornia 91802
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APPENDIX 1-A

AMERICAN NATIONAL STANDARDS-Z721 SERIES

ANS| 221.13-91

ANS| 721.47-1993
ANS| 721.56-1994

Available from:

Standard for Gas-Fired Low Pressure Steam and Hot Water Boilers
Standard for Gas-Fired Central Furnace
Standards for Gas-Fired Swimming Pool Heaters

American Gas Association Laboratories
8501 East Pleasant Valey Road
Cleveland, Ohio 44131

(216) 524-4990

AMERICAN SOCIETY FOR TESTING AND MATERIALS

ASTM E 283-91

ASTM C 335-95
ASTM C 177-85

ASTM C518-91

ASTM C 731-93a

ASTM C 732-95

ASTM C 271-94

ASTM D 2202-93a

ASTM E 96-95

Available from:

Standard Method of Test for Air Leakage Through Exterior Windows,
Curtain Walls, and Doors

Steady State Heat Transfer of Horizontal Pipe Insulation

Standard Test Method for Steady State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus
Standard Test Method for Steady-State Heat Flux M easurements and
Thermal Transmission Properties by Means of the Heat Flow Meter
Apparatus

Standard Test Method for Extrudability, After Package Aging, of Latex
Sealants

Standard Test Method for Aging Effects of Artificial Weathering on Latex
Sealants

Standard Test Method for Water Absorption of Core Materials for Structural
Sandwich Constructions

Standard Test Method for Slump of Sealants

Standard Test Methods for Water Vapor Transmission of Materias

American Society for Testing and Materials
100 Barr Harbor Drive

West Conshohocken, Pennsylvania 19428-2959
(610) 832-9500

AMERICAN NATIONAL STANDARDS/UNDERWRITERSLABORATORIES

UL 181
UL 181A

UL 181B
ANSI/UL 726-90
ANSI/UL 727-86
UL 731-95

UL 795-94

Available from:

Standard for Safety for Factory-made Air Ducts and Connectors

Standard for Safety for Closure Systems for Use with Rigid Air Ducts and Air
Connectors

Standard for Safety for Closure Systems for Use with Flexible Air Ducts and
Air Connectors

Oil-Fired Boiler Assemblies

Oil-Fired Control Furnaces

Oil-Fired Unit Heaters

Commercial-Industrial Gas-Heating Equipment

Underwriters Laboratories

333 Pfingsten Road

Northbrook, Illinois 60062-2096
(847) 272-8800
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APPENDIX 1-A

AMERICAN SOCIETY OF MECHANICAL ENGINEERS
ANSI/ASME PTC 4.1-64 Steam Generating Units

Available from: ANS|
1430 Broadway
New York, NY 10017
(212) 868-1220

CODE OF FEDERAL REGULATIONS
10 CFR, Part 430, Appendix N
21 CFR, Section 1002.2 (1996)
47 CFR, Parts 2 and 15 (1996)

Available from: Department of Energy
Washington, DC 20585

COOLING TOWER INSTITUTE
STD-201 (November 1996) Certification Standard for Commercial Water Cooling Towers

Available from: Cooling Tower Indtitute
Post Office Box 73383
Houston, Texas 77273
(281) 583-4087

HYDRONICSINSTITUTE
HI Heating Boiler Standard 86, 6th Edition, June 1989

Available from: Hydronics Ingtitute
Berkeley Heights, New Jersey 07922
(908) 464-8200

ILLUMINATING ENGINEERING SOCIETY
Office Lighting American National Standard Practice ANSI/IES RP-1
1993 |ES Handbook, Applications Volume (1987 edition)

Available from: IESNA
120 Wall Street, 17th Floor
New York, New York 10005
(212) 248-5000
FAX (212) 248-5017
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APPENDIX 1-A

ASSOCIATED AIR BALANCE COUNCIL
AABC National Standards, 5th Edition, 1989

Available from: Associated Air Balance Council
1518 K Street, NW, Suite 503
Washington, DC 20005
(202) 737-0202

NEBB Procedural Standards (1983)

SHEET METAL AND AIR CONDITIONING CONTRACTORS NATIONAL ASSOCIATION
HVAC Duct Construction Standards—-Metal and Flexible, 1995, 2nd Edition
Installation Standards for Residential Heating and Air Conditioning Systems

Available from: Sheet Metal And Air Conditioning Contractors National Association
1020 12th Street, Suite 101
Sacramento, California 95814
(916) 442-3807
FAX (916) 442-6541

NATIONAL FENESTRATION RATING COUNCIL

NFRC 100-91 Procedure for Determining Fenestration Product Thermal Properties (currently
limited to U-values) (1991)

NFRC 100 Procedure for Determining Fenestration Product U-factors (1997)

NFRC 200 Procedure for Determining Fenestration Product Solar Heat Gain Coefficients
at Norma Incidence (1995)

NFRC 400 Procedure for Determining Fenestration Product Air Leakage (1995)

Available from: National Fenestration Rating Council

1300 Spring Street, Suite 200
Silver Spring, Maryland 20910
(301) 589-6372
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ACCA 101 (b), 150 (h)

Accessible 10-102, 101 (b), 114 (&), 118 (d), 119 (h), 121 (b), 121 (f), 122 (c), 122 (e), 122 (f),
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Other Loads 144 (b)

Outdoor Air 101 (b), 121 (a), 121 (b), 121 (c), 121 (d), 121 (e), 122 (e), 122 (f), 144 (b), 144 (e),
144 (f)

Outdoor Design Conditions 144 (b)

Outside Air 101 (b), 121 (e), 121 (f), 141 (c), 144 (e)

Overall Envelope Approach 143 (b)

Overall Heat Gain 101 (b), 143 (b), Equations 1-E, 1-F, 149 (b)

Overall Heat Loss 101 (b), 143 (b), Equations 1-C, 1-D, 149 (b)

Overhead Glazing 10-111 (@), 10-111 (b), 116 (a)

Override 101 (b), 122 (e), 131 (a), 131 (b), 131 (d), Table 1-L

P

Package A 151 (f), Tables 1-Z1 through 1-Z16, Notes to Tables 1-Z1 through 1-Z16

Package B Tables 1-Z1 through 1-Z16, Notes to Tables 1-Z1 through 1-Z16

Package C Tables 1-Z1 through 1-Z16, Notes to Tables 1-Z1 through 1-Z216

Package D 151 (b), Tables 1-Z1 through 1-Z16, Notes to Tables 1-Z1 through 1-Z216, 152 (a)

Part 6 10-101 (&), 10-102, 10-103 (a), 10-103 (c), 10-103 (d), 10-104 (a), 10-104 (b), 10-105 (a),
10-105 (b), 10-106 (a), 10-106 (b), 10-107 (a), 10-107 (b), 10-108 (a), 10-109 (b), 10-109 (d),
10-111, 10-111 (a), 100 (a), 100 (b), 100 (c), 100 (d), 100 (e), 100 (g), 101 (b), 110, 110 (b),
120, 130 (&), 140, 149 (d), 152 (a), 152 (d)

Passive Solar Design Notesto Tables 1-Z1 through 1-Z216

Performance 10-102, 10-103 (a), 10-104 (a), 10-109 (b), 10-111 (d), Table 1-A, 100 (d), 101 (b),
140, 141, 141 (a), 141 (b), 146 (a), Table 1-N, 146 (b), 149 (a), 149 (b), 150 (m),151, 151 (a),
151 (b), 151 (c¢), 151 (d), 151 (e), 151 (f), Notesto Tables 1-Z1 through 1-Z16, 152 (a),
152 (b)

Performance Approach Table 1-A, 100 (d), 140 (a), 141, 149 (a), 149 (b), 152 (a), 152 (b)

Performance Compliance Approach 10-102, 10-104 (a), 151



Perimeter 100 (g), 101 (b), 122 (a), 141 (a), 143 (a), Equation 1-C, 150 (1), 151 (f), Tables 1-Z1
through 1-216

Permanent Labels 10-111 (a), 10-111 (b), 116 (a)

Permit 10-102, 10-103, 10-103 (a), 10-103 (d), 10-104 (a), 10-105 (b), 10-106 (a), 10-106 (b),
10-107 (a), 10-109 (b), 100 (&), 100 (f), 101 (b), 119 (g), 121 (f), 131 (a), 141 (a),
141 (b), 146 (b), 149 (a), 149 (b), 151 (c), 151 (e), 152 (b)

Pilot Light 114 (a), 115, 150 (e)

Pipe and Tank Systems 150 ()

Pipe Insulation 123, Tables 1-G, 1-T, Appendix 1-A

Plenums 124, 124 (@), 150 (m)

Pool and Spa 110 (b), 114, 115

Poor Quality Lighting Tasks 101 (b)

Poor Quality Tasks Table 1-P

Power Adjustment Factors Table 1-L

Pre-Occupancy 121 (c)

Prescriptive 10-102, Table 1-A, 100 (d), 101 (b), 140, 140 (b), 142, 143, Tables 1-H, 1-I, 144,
144 (c), 145, 146, 149 (a), 149 (b), 151, 151 (a), 151 (f), 152 (a), 152 (b)

Prescriptive Approach 100 (d), 140, 140 (b), 142, 149 (a), 149 (b), 152 (a), 152 (b)

Prescriptive Envelope Criteria Tables 1-H, 1-I

Prescriptive Requirements 143 through 146

Pressure Sensitive Tape 124 (b), 150 (m)

Private Officeor Work Area 101 (b), 146 (b)

Process 10-110 (f), 10-111 (d), 101 (b), 121 (e), 122 (b), 123, 141 (c), 144 (b), 144 (c), 144 (d),
144 (f)

Process Environment Temperature 101 (b)

Process Load 101 (b), 123, 141 (c), 144 (b), 144 (c¢)

Public Areas 101 (b), 131 (a)

Public Domain Computer Programs 10-109 (a), 10-109 (b), 101 (b)

Public Lavatories 113 (b)

Pumps 100 (g), 101 (b), Table 1-C, 112 (b), 113 (b), 122 (d), 150 (i)

Q

NO REQUIREMENTS

R

Raised Concrete Table 1-1

Raised Floor 101 (b), Table 1-1, 150 (d), 151 (f), Table 1-U, Tables 1-Z1 through 1-Z216, Notesto Tables
1-71 through 1-Z216

Raised Floor Insulation 150 (d), 151 (f)

Rates 10-109 (b), 101 (b), 102, Table 1-B, 116 (a), Table 1-F, 121 (e), 144 (b), 151 (c)

Readily Accessible 10-103 (b), 101 (b), 114 (a), 121 (b), 121 (f), 122 (e), 122 (f), 131 (a), 131 (d),
150 (e), 150 (k), 150 (m)

Reception 101 (b), Table 1-N

Recessed 130 (b), 132 (a), 150 (k)



Recool 101 (b), 144 (d)

Recreation 101 (b), Table 1-N

Reduced Flicker Operation 101 (b), 119 (e), 119 (f)

Redundant 141 (c), 146 (a)

Reheat 101 (b), 144 (d), 149 (a), 149 (b)

Relative Solar Heat Gain 101 (b), 143 (a), Equation 1-B, Tables 1-H, 1-1, Equation 1-E
Reset 101 (b), 122 (e), 131 (a), 144 (f), 146 (a)

Residential Heating and Air Conditioning Systems 150 (h), Appendix 1-A
Residential Manual 10-103 (a), 101 (b), Equation 1-P, App 1-A
Roof/Celling Type 101 (b), Equations 1-C, 1-D

Roofs 143 (a)

Room Cavity Ratio 101 (b), Table 1-S

Rules 10-111, 101, 101 (a), 141 (c), 143, 144 (b)

Rules of Construction 101, 101 (a)

Runout 101 (b), Table 1-G

S

Safety Factor 144 (b)

Sales Feature Display 101 (b), Table 1-P, 146 (b)

Sales Feature Floor 101 (b), 146 (b)

Sales Feature Wall 101 (b), 146 (b)

Sconce 101 (b), Table 1-N, 146 (b)

Scope 10-101, 100, 100 (d), 101 (b)

SEER 101 (b), Tables 1-Z1 through 1-Z16

Semi-Conditioned Space 100 (a), 101 (b), 149 (b)

Service Water Heating 101 (b), 110 (b), 113, 113 (a), 113 (b), 120, 123, Table 1-G, 140, 141 (a),
141 (b), 141 (c), 142 (c), 145, 145 (a), 145 (b), 149 (a), 149 (b), 151 (e), 152 (b)

Service Water Heating Systems and Equipment 110 (b), 113, 120

Setback 122 (e), 122 (g), 144 (b), 150 (i), 151 (f), Notesto Table 1-Z1 through 1-Z16

Setback Thermostats 150 (i), 151 (), Notes to Tables 1-Z1 through 1-Z16

Shading 101 (b), Table 1-E, 141 (c), 143 (a), 144 (b), 151 (c), 151 (e), 151 (f)

Shading Coefficient 101 (b), Table 1-E, 144 (b)

SHGC 10-111 (a), 10-111 (b), 10-111 (e), 10-112 (&), 101 (b), 116 (a), Table 1-E, Equations 1-B,
1-E, 1-F

Shower 150 (k)

Shut-Off 122 (b), 122 (g), 131 (d)

Site Solar Energy 101 (b), 113 (b), 114 (a), 114 (b), 144 (d)

Sizing 144 (a), 144 (b), 150 (h)

Skylight Area 101 (b), 141 (a), Equations 1-C, 1-D

Skylight Type 101 (b), Equations 1-C, 1-D

Skylights 101 (b), 141 (a), 141 (b), Equation 1-B, Tables 1-H, 1-1, 1-L

Slab Edge 150 (1), 151 (f), Notesto Tables 1-Z1 through 1-216

SMACNA 101 (b), 150 (h)

Soffits 141 (a), 141 (b), 143 (a), Equations 1-C, 1-D

Solar Energy 101 (b), 113 (b), 114 (a), 114 (b), 144 (d), 144 (e)

Solar Factor Equations 1-E, 1-F, and 1-J



Solar Heat Gain Coefficient 10-111, 10-111 (a), 10-111 (b), 10-111 (c), 101 (b), Table 1-E, 141 (c),
143 (a), Equation 1-B, Tables 1-H, 1-1, Equations 1-E, 1-F, 144 (b), 149 (b), 151 (e), 151 (f),
Tables 1-Z1 through 1-Z16, Notes to Tables 1-Z1 through 1-Z16, Appendix 1-A

Solar Heating Equipment 114 (b)

Solar Noon 101 (b), 151 (f)

Solar System Notesto Tables 1-Z through 1-Z216

Solar Water Heating 113 (b), 118 (d), 150 (j)

Source Energy Conversion Rates Table 1-B

Source Energy Use 122 (e), 123, 141 (a), 141 (b), 141 (c), 144 (a), 144 (e), 152 (b)

South-Facing 101 (b), Equation 1-B, 151 (f), Tables 1-Z1 through 1-Z16

Spa 114, 114 (a), 114 (b), 115, 115 (d), 116 (b), 118 (b)

Space Conditioning 100 (b), 100 (d), 101 (b), 110 (b), 112, 112 (a), 118 (d), 120, 121 (e), 121 (f),
122,122 (a), 122 (e), 122 (g), 123, 140, 141 (a), 141 (b), 141 (c), 142 (b), 144, 144 (c),
144 (d), 144 (e), 144 (f), 149 (a), 149 (b), 150 (h), 150 (j), 151 (b), 151 (c), 151 (e), 152 (a),
152 (b), 152 (c)

Space Conditioning Budget 141 (a), 151 (b), 151 (c), 151 (e), 152 (a)

Space Conditioning Duct 100 (d), 118 (d)

Space Conditioning Equipment 110 (b), 112, Table 1-C, 120, 123, 150 (h), 150 (j)

Space Conditioning Sour ce Energy 141 (b)

Space Conditioning System 100 (b), 101 (b), 120, 121 (e), 121 (f),122, 122 (e), 122 (g), 123, 140,
141 (b), 142 (b), 144, 144 (d), 144 (e), 144 (f), 149 (a), 149 (b), 150 (h), 152 (b), 152 (c)

Space Conditioning Zone 122 (a), 144 (d)

Stairs 101 (b), 146 (b)

Standards 10-102, 10-103 (a), 10-103 (d), 10-106, 10-106 (&), 10-106 (b), 10-109 (b), 10-111 (a),
10-111 (b), 100 (b), 100 (f), 101 (b), 112 (a), 114 (b), 116 (a), 118 (a), 121 (f), 150 (h),
151 (a), 151 (b), 151 (c), 151 (d), 151 (e), 151 (f), 152, 152 (d)

State Building Code 132 (b)

State Buildings 113 (b)

Static Pressure 144 (c)

Storage Tanks 113 (b), 150 (j)

Supervisory Entity 10-111, 10-111 (a), 10-111 (b), 10-111 (c), 10-111 (d)

Support Area 101 (b), 146 (b)

Switch 101 (b), 114 (a), 114 (b), 119, 119 (c), 119 (e), 119 (h) 122 (€), 130 (b), 131 (a), 131 (b),
131 (d), 131 (e), 131 (f), 132 (a), 132 (b), 146 (a), 146 (b), 150 (k)

Switching 119 (e), 131 (a), 131 (b), 131 (d), 132 (b), 146 (a)

Systems and Equipment 110, 110 (b), 113, 114, 119 (h), 120, 130, 130 (a), 130 (b), 149 (a), 149 (b)

T

Tailored Method 146 (b)

Tandem Wired 132

Tank Insulation 150 (j), 151 (f)

Temperature Controls 113 (a), 113 (b)
Temperature Factor 143 (b)

Temperature Reset 144 (f)

Temporary Label 10-111 (a), 10-111 (b), 116 (a)
Thermal Break 116 (b)

Thermal Mass 101 (b), 151 (f)



Thermostatic Controls 122 (a), 122 (b)

Thermostats 112 (b), 114 (b), 122 (b), 122 (c), 122 (e), 150 (i), 151 (f), Notesto Tables 1-Z1
through 1-216

Throw Distance 101 (b), 146 (b)

Total Fan Power Index 144 (c)

Training 10-111 (d), 101 (b), 146 (b)

Tuning 101 (b), 146 (a)

U

U-Value 10-111, 10-111 (a), 10-111 (b), 10-111 (c), 10-111 (e), 10-112 (@), 101 (b), 116 (a),
116 (b), 141 (c), 143 (a), 150 (a), 150 (c), 150 (d), 150 (f), 151 (e), 152 (a), 152 (b), 152 (d)
UBC 100 (c), 101 (b), 121 (b), 146 (&), 150 (h), 151 (f), 152 (a)
UIMC 101 (b), 151 (f)
UMC 101 (b), 118 (d), 124 (a), 150 (m), 152 (d)
Unconditioned Space 101 (b), 150 (a), 150 (c), 150 (d)
Unit Interior Mass Capacity 101 (b), Equation 1-P
Urea Formaldehyde Foam 118 (b)

V

Vane-Axial Fan 144 (c)

Vapor Barrier 101 (b), 118 (b), 150 (d), 150 (f), 150 (g), 150 (m), 151 (f)

Variable Air Volume 101 (b), 144 (c), 144 (d), 149 (a), 149 (b)

Variable Pitch Blades 144 (c)

Ventilation 10-103 (b), 101 (b), 121, 121 (a), 121 (b), 121 (c), 121 (e), 141 (a), 141 (b), 141 (d),
150 (g), 151 (e), 151 (f), 152 (d)

Visible Light Transmittance 101 (b), 141 (c)

Vocational Room 101 (b), 146 (b)

W

Waiting 101 (b), 146 (a), 146 (b)

Wall Insulation 150 (c), 150 (d), 151 (f), 152 (a)

Wall Type 101 (b), 143 (b)

Walls 101 (b), 118 (b), 118 (e), 121 (b), 141 (a), 141 (b), 143 (a), 143 (b), 150 (c), 150 (d), 150 (g),
151 (f), 152 (a), 152 (d)

Water Heaters 100 (d), 100 (g), 113 (b), 118 (d), 150 (j), 151 (b), 152 (a)

Water Heating 100 (b), 100 (d), 100 (g), 101 (b), 110 (b), 112 (&), 113, 113 (a), 113 (b), 118 (d),
120, 123, 123 (a), 140, 141 (a), 141 (b), 141 (c), 142, 145, 145 (a), 145 (b), 149 (a), 149 (b),
150 (j), 151 (b), 151 (c), 151 (d), 151 (e), 151 (f), 152 (a), 152 (b), 152 (c)

Water Heating Budget 141 (a), 151 (b), 151 (c), 151 (d), 151 (f), 152 (a)

Water Heating Systems 100 (b), 110 (b), 113, 113 (a), 113 (b), 118 (d), 120, 123, 123 (a), 140, 145,
149 (b), 150 (j), 151 (b), 151 (f), 152 (a), 152 (b)

Wattage 141 (b), 144 (c), 146 (a), 146 (b)



Weéll Index 101 (b)

West-Facing 151 (f)

Window Type 101 (b), 143 (b)

Window Wall Ratio 101 (b), 143 (b), 146 (a)

Windows 101 (b), 110 (b), 116 (b), 141 (a), 141 (b), 141 (c), 143 (a), 143 (b), 146 (a), 152 (d)
Wood Framed 141 (c), 150 (c¢)

Wood Framing 150 (a), 150 (c), 150 (d), 151 (f)

Wood Heater 100 (@), 100 (d), 101 (b), 150 (m)

Wood Stove 101 (b), 150 (i), 151 (f)

X
NO REQUIREMENTS
Y

NO REQUIREMENTS

Z

Zonal 121 (d), 122 (b)

Zone 101 (b), 112 (a), 122 (a), 122 (b), 122 (g), 141 (a), 141 (¢), 143 (a), 143 (b), 144 (d), 144 (f),
144 (g), 151 (a), 151 (b), 151 (¢), 151 (e), 151 ()

Zone Controls 144 (d)
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